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(54) RECEIVER 
(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a receiver 
capable of improving the quality of reception by 
eliminating interference signals from a received signal, 
including the interference signal and a spread signal that 
is spread and modulated by a CDMA system. 
SOLUTION: In this je.ce[v er, a delay element 1 , 
constituting a time difference means provides the time 
difference of one tip share or over of a spread code 
between two signals distributed from a received signal 
by the elemen t 1 , and a filter tap coefficient arithmetic 
control s ection 4 and an adaptive filter 2 constituting an 
extract means use, e.g. the LMS algorithm to extract a 
signal component with a correlation between the two 
signals provided with the time difference as an 

interference signal component and a sbutracto^3 configuring an elimination means eliminates 
the interference signal component from the received signal. Or in the case of another 
configuration, the interference signal is eliminated from I and Q components of the received 
signal. 
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JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2.**** shows the word which can not be translated. 
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DRAWINGS 
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[Drawing 2] 
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[Drawing 4] 
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[Drawing 61 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

f Drawing 1] It is drawing for explaining the example of a configuration of the receiver 
concerning the 1 st example of this invention. 

f Drawing 2] It is drawing showing the example of a configuration of an adaptation filter. 
[Drawing 3] It is drawing for explaining the example of a configuration of the receiver 
concerning the 2nd example of this invention. 

[Drawing 4] It is drawing for explaining the example of a configuration of the receiver 
concerning the 3rd example of this invention. 

[Drawing 5] It is drawing for explaining the example of a configuration of the receiver 
concerning the 4th example of this invention. 

[Drawing 6 ] It is drawing for explaining the example of a configuration of the receiver 
concerning the 5th example of this invention. 

fDrawinq 7] It is drawing for explaining the example of a configuration of the receiver 
concerning the 6th example of this invention. 

[Drawing 8 ] It is drawing for explaining the example of a configuration of the receiver 
concerning the 7th example of this invention. 

(Drawing 9] It is drawing for explaining the example of a configuration of the receiver 
concerning the 8th example of this invention. 

fPrawina 10] It is drawing for explaining the example of a configuration of the receiver 
concerning the 9th example of this invention. 

[Drawing 11] It is drawing for explaining an example of a diffusion sign sequence. 

[Drawing 12] It is drawing showing an example of the spectrum of an input signal including the 

diffusion signal and interference signal by the CDMA method. 

[Description of Notations] 

1 , 1 1 , 41 a, 41 b, 51 a, 51 b, 71 .. Delay element, 

2, 12, 21, 31a, 31b, 42a, 42b, 43a, 43b, 52a, 52b, 53a, 53b, 61a, 61b, 62a, 62b, 72 .. 
Adaptation filter, 

3, 13, 45a, 45b, 55a, 55b, 73 .. Subtractor, 

4, 14, 22, 32, 46, 56, 64, 74 .. Filter tap multiplier operation control section, 
S1-Sn-1 .. Storage element J1-Jn .. Multiplier, 
K1-Kn-1, 44a, 44b, 54a, 54b, 63a, 63b .. Adder, 
75 .. Tap multiplier reset section, 
Z1-Zm .. Interference clearance circuit, 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the receiver which removes an interference 
signal from I component and Q component of an input signal including the diffusion signal by 
which the diffusion modulation was carried out with the CDMA method, and an interference 
signal, or an input signal especially about the receiver from which the interference signal 
concerned is removed using the property of a diffusion signal. 
[0002] 

[Desggjatjg^ For example, in the migration communication system using a DS- 

CDMA method, multiplex communication of two or more mobile stations by assigning a 
diffusion sign which is different in each mobile station, and a base station is realized. With 
each mobile station, while carrying out the diffusion modulation of the signal used as the object 
for transmitting with the diffusion sign to which it was assigned by self and transmitting, 
specifically, it restores to the signal from the mobile station of hope in a base station by 
carrying out back-diffusion of gas of the input signal using the diffusion sign assigned to each 
mobile station. Moreover, with a mobile station, it restores to a signal self-addressed by 
carrying out back-diffusion of gas with the diffusion sign to which the input signal from a base 
station was assigned by self similarly. 

[0003] An example of the diffusion sign sequence which consisted of for example, PN (false 
noise signal) sequences is shown in drawing 11 . As shown in this drawing, the diffusion sign 
of one unit (a part for one symbol) consists of two or more chip data (for example, list of "1 " 
value and value), and can generate the diffusion sign from which plurality differs by 
changing the pattern of this chip data list. Here, the diffusion sign has the property that 
correlation with the diffusion sign concerned is lost, if a certain diffusion sign is shifted beyond 
1 chip time amount, for example. 

[0004] Moreover, the time amount width of face (chip section Tc) of one chip data and the time 
amount width of face (bit section T) of the diffusion sign for one symbol are shown in this 
drawing. Here, the time amount width of face of the diffusion sign for one symbol corresponds 
with the time amount width of face of the transmit data ("1" value and "0" for example, value) 
transmitted to a receiver (for example, a base station and a mobile station) from a transmitter 
(for example, a mobile station and a base station). That is, the change rate of the chip data 
which constitute a diffusion sign is a very quick rate compared with the change-over rate 
(symbol change-over rate) of the transmit data in which a diffusion modulation is carried out by 
the diffusion sign concerned. 

[0005] By the way, in the above radiocommunication, in the frequency band used for the 
communication link, it is mixed by other narrow-band signals (namely, except for a CDMA 
method) etc. against an intention, and interference may be produced. When such an 
interference signal is larger than extent of active jamming by the noise currently assumed for 
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example, at the time of a system design, that the receiving quality in a receiver deteriorates 
remarkably arises. 

[0006] Moreover, realizing multiplex communication with the method which communicates 
using a comparatively large frequency band like a CDMA method, for example for the purpose 
of a deployment of a frequency band, and the method which communicates using a narrow- 
band like FM (frequency modulation) method is also considered. It is theoretically possible to 
carry out multiplex [ of the signal by analog communication methods, such as FM method, ] to 
the frequency band of the diffusion signal by the CDMA method, and to specifically aim at a 
deployment of a frequency band. However, since a signal and .a diffusion signal concerned will 
interfere mutually supposing a CDMA receiver cannot remove the signal by FM method etc. 
from an input signal, a bit error will increase and degradation of receiving quality will be 
caused. 

[0007] In addition, an example of the spectrum of an input signal including the diffusion signal 
by the CDMA method and the signal (FM interference wave) by FM method is shown in 
drawing 12 , an axis of abscissa shows a frequency, and the axis of ordinate shows spectral 
intensity. 
[0008] 

[Problem(s) to be Solved by the Invention] As the above-mentioned conventional example 
showed, after the interference signal existed in the frequency band of the diffusion signal by 
the CDMA method intentionally or accidentally, since there was nonconformity that the 
receiving quality of a diffusion signal will deteriorate, in the CDMA receiver, it was required to 
remove such an interference signal. Especially, when the level of an interference signal is very 
large, it also arises that it will become impossible to restore to the diffusion signal by the CDMA 
method normally. 

[0009] Although the approach of interference clearance of removing the frequency band part of 
an interference signal from an input signal is also considered here, it is not desirable in order to 
remove not only an interference signal but a diffusion signal by such approach. Moreover, 
although the approach of interference clearance that receiving level removes a very big part 
was also considered compared with receiving level in case only a diffusion signal is included, 
for example in an input signal, in order to leave a part of interference signal component into an 
input signal by such approach, the precision of interference clearance was bad. 
[0010] This invention was made in order to solve such a conventional technical problem, and it 
aims at offering the receiver which can remove the interference signal concerned from an input 
signal including the diffusion signal by which the diffusion modulation was carried out with the 
CDMA method, and an interference signal by using the property of the diffusion signal by 
which a diffusion modulation is carried out with a CDMA method. Moreover, this invention aims 
at offering the receiver which can remove the interference signal concerned from I component 
and Q component of the input signal which includes similarly the diffusion signal by which the 
diffusion modulation was carried out with the CDMA method, and an interference signal. 
[001 1] in addition, in the CDMA interference stripper indicated by JP,9-321734,A When 
correlation exists between [ each ] diffusion signs, the diffusion signal which carried out the 
diffusion modulation with the diffusion sign from which plurality differs is faced multiplexing. 
The configuration which removes diffusion signals other than the diffusion signal of hope 
(interference signal for [ Namely, ] the diffusion signal of hope) from an input signal is 
indicated, and the approach of a least-squares method of average error (MMSE) is used as the 
method of this interference clearance. The example of this invention mentioned later shows the 
example of a configuration which removes interference signals, such as FM modulated wave, 
from an input signal using the LMS algorithm known as an approach of realizing such a least- 
squares method of average error. 
[0012] 
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[Means for Solving the Problem] In order to attain the above-mentioned object, in the receiver 
concerning this invention, the interference signal concerned is removed from an input signal 
including the diffusion signal by which the diffusion modulation was carried out as follows with 
the CDMA method, and an interference signal. That is, the interference signal component 
which gave the above time difference by one chip of a diffusion sign between two signals with 
which a time difference means distributes an input signal, and is acquired, and extracted the 
signal component in which correlation has an extract means between two signals which gave 
time difference as an interference signal component, and the clearance means extracted is 
removed from an input signal. 

[0013] Therefore, while correlation between said two signals is lost by giving the above time 
difference by one chip, the diffusion signal in an input signal Since they usually change gently 
compared with chip data and they have correlation between said two signals, interference 
signals, such as FM modulated wave, can extract such an interference signal, can remove it 
from an input signal, thereby, can prevent degradation of receiving quality and can raise 
receiving quality. Thus, in this invention, using the property (the above-mentioned non- 
functionality) of a diffusion signal can extract and remove an interference signal with the 
functionality added for example, on the radio-transmission way. 
[0014] In addition, what is necessary is just to have a correlation component, when time 
difference is given to what has high functionality compared with a diffusion signal when it is not 
necessarily restricted to FM modulated wave but time difference is given in short as an 
interference signal which this invention extracts and can be removed, i.e., an input signal, and 
the correlation component of a diffusion signal is lost between said two signals. Specifically, it 
is also possible to consider that the signal by TDMA methods, FDMA methods, etc. other than 
a CDMA method is an interference signal, and to remove it. 

[0015] Moreover, by one above-mentioned chip, the above time difference is time difference 
which is extent which can lose the correlation component of a diffusion signal between said 
two signals, and is time difference which is extent which can leave the correlation component 
of the interference signal which it is going to remove between said two signals. In addition, 
about the semantics of the above time difference, it is the same as that of below by the 
semantics of the interference signal which this invention shown above extracts and can be 
removed, and 1 chip. 

[0016] Moreover, in the receiver concerning this invention, the interference signal concerned is 
removed from I component and Q component of an input signal including the diffusion signal 
by which the diffusion modulation was carried out as follows with the CDMA method, and an 
interference signal. Namely, the above time difference is given by one chip of a diffusion sign 
between two signals which distribute between two signals with which a time difference means 
distributes I component, and is acquired, and Q component, and are acquired. While gave time 
difference and an extract means extracts I component and Q component of the interference 
signal component concerned by making into an interference signal component the signal 
component which has correlation between the input signals which consist of I component and 
Q component of an input signal and another side which consist of I component and Q 
component. And Q component of the interference signal component extracted while removing I 
component of the interference signal component which the clearance means extracted from I 
component of an input signal is removed from Q component of an input signal. 
[0017] Like the receiver concerning claim 1 of this invention which followed, for example, was 
described above, by using the property (non-functionality) of a diffusion signal, the high 
interference signal of functionality can be comparatively removed from an input signal, and, 
thereby, receiving quality can be raised. In addition, it faces extracting the interference signal 
component contained in I component and Q component of an input signal. Since both I 
component and Q component are taken into consideration (that is, the signal component which 
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has correlation between the input signals which consist of I component and Q component is 
made into the interference signal component), For example, only I component of an input 
signal can raise the precision of interference clearance compared with the case where the 
receiver which considers the input signal said by claim 1 of this invention which described only 
Q component above, and is applied to claim 1 concerned removes the interference signal in I 
component and the Q component concerned concerned. 

[0018] Moreover, in the receiver concerning this invention, the interference signal concerned is 
removed from an input signal including the diffusion signal by which the diffusion modulation 
was carried out as follows with the CDMA method, and an interference signal. Namely, the 
inner product value of the input-signal vector which consists of the input-signal value of two or 
more time of day when a calculation means continues, and a predetermined tap multiplier 
vector is computed. The inner product value computed by the calculation means using the 
input-signal vector which consists of the input-signal value of two or more continuous time of 
day when the. subtraction means shifted from the input-signal value of object time of day the 
above predetermined time by one chip of a diffusion sign compared with the object time of day 
concerned is subtracted. By carrying out renewal of sequential of the tap multiplier vector 
according to the subtraction result of a subtraction means according to the regulation to which 
the updating means was set, the inner product value computed by the calculation means 
according to progress of object time of day is brought close to an interference signal value. 
[0019] Therefore, since the inner product value subtracted from the input-signal value of object 
time of day is computed using the input-signal vector which consists of the input-signal value of 
the time of day which shifted the above time by one chip compared with the object time of day 
concerned, While the diffusion signal which has the above-mentioned non-functionality is 
made not to be extracted as the inner product value concerned, interference signals, such as 
FM modulated wave with comparatively high functionality, can be extracted as the inner 
product value concerned. By this An interference signal can be removed from an input signal 
by subtracting the inner product value concerned from an input-signal value, and receiving 
quality can be raised. 

[0020] the part for in addition, one above-mentioned chip - the above predetermined time - for 
example, it is the thing of the time amount which is the time amount which is extent which can 
lose the correlation component of a diffusion signal like the semantics of the above time 
difference by one above-mentioned chip, and is extent which can leave the correlation 
component of the interference signal which it is going to remove. The time amount for one chip 
can also be used as the above predetermined time by one chip, and, specifically, long time 
amount can also be used compared with the time amount for one chip. In addition, by one 
above-mentioned chip, about the semantics of the above predetermined time, it is the same as 
that of below, and the same is said of the semantics of the above predetermined time amount 
by one chip said with the receiver concerning claim 5 of this invention - claim 8. 
[0021] Moreover, in the receiver concerning this invention, the interference signal concerned is 
removed from I component and Q component of an input signal including the diffusion signal 
by which the diffusion modulation was carried out as follows with the CDMA method, and an 
interference signal. Namely, while computing a difference with the inner product value of Q 
component vector which consists of the inner product value of I component vector which 
consists of I component value of two or more time of day when a calculation means continues, 
and the predetermined 1st tap multiplier vector, and Q component value of the two or more 
time of day concerned, and the predetermined 2nd tap multiplier vector, as an I total value The 
sum with the inner product value of the inner product value of the Q component vector 
concerned and the 1st tap multiplier vector concerned, the I component vector concerned, and 
the 2nd tap multiplier vector concerned is computed as a Q total value. Q component vector 
which consists of Q component value of I component vector which consists of I component 
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value of two or more continuous time of day when the subtraction means shifted from I 
component value of object time of day the above predetermined time by one chip of a diffusion 
sign compared with the object time of day concerned, and the two or more time of day 
concerned is used. With a calculation means While subtracting I total value computed, Q total 
value computed by the calculation means using the I component vector concerned and the Q 
component vector concerned from Q component value of the object time of day concerned is 
subtracted. According to the regulation to which the updating means was set, the 1st tap 
multiplier vector and the 2nd tap multiplier vector by carrying out renewal of sequential 
according to the subtraction result of a subtraction means I total value and Q total value which 
are computed by the calculation means according to progress of object time of day are brought 
close to I component of an interference signal value, and Q component of an interference 
signal value, respectively. 

[0022] Like the receiver concerning claim 3 of this invention which followed, for example, was 
described above, by using the property of a diffusion signal, the high interference signal of 
functionality can be comparatively removed from an input signal, and, thereby, receiving 
quality can be raised. In addition, it faces extracting the interference signal value (above- 
mentioned I total value and above-mentioned Q total value) included in I component value and 
Q component value of an input signal like the receiver concerning claim 2 of this invention 
described above, for example. Since both I component and Q component are taken into 
consideration (that is, the difference and the sum of the inner product value computed from I 
component vector and the inner product value computed from Q component vector are made 
into I total value or Q total value), interference clearance of high degree of accuracy can be 
performed. 

[0023] Moreover, in the receiver concerning this invention, the interference signal concerned is 
removed from an input signal including the diffusion signal by which the diffusion modulation 
was carried out as follows with the CDMA method, and an interference signal. Namely, the 
inner product value of the input-signal vector which consists of the input-signal value of two or 
more time of day when a calculation means continues, and a predetermined tap multiplier 
vector is computed. The inner product value by which a subtraction means is computed with a 
calculation means using the input-signal vector which consists of the input-signal value of two 
or more time of day when it continues before and behind the object time of day concerned and 
the object time of day concerned from the input-signal value of object time of day is subtracted. 
If an updating means makes zero the component corresponding to the input-signal value of 
object time of day in the component of a tap multiplier vector According to the regulation which 
made zero the component corresponding to the input-signal value of the time of day whose 
gap from the object time of day concerned is less than the predetermined time amount of a 
more than by one chip of a diffusion sign, a tap multiplier vector by carrying out renewal of 
sequential according to the subtraction result of a subtraction means both The inner product 
value computed by the calculation means according to progress of object time of day is 
brought close to an interference signal value. 

[0024] Since the inner product value subtracted from the input-signal value of object time of 
day is computed using the input-signal value of the time of day which shifted the above time by 
one chip compared with the object time of day concerned like the receiver concerning claim 3 
of this invention which followed, for example, was described above, the high interference 
signal of functionality can be comparatively removed from an input signal, and, thereby, 
receiving quality can be raised. 

[0025] Moreover, the input-signal value which corresponds with components other than the 
zero of a tap multiplier vector in the input-signal value which constitutes the above-mentioned 
input-signal vector from an above-mentioned receiver, Namely, since the interference signal 
value (the above-mentioned inner product value) is computed using both the input-signal value 
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of time of day which progressed the above time by one chip compared with object time of day, 
and the input-signal value of the time of day which was overdue the above time by one chip 
compared with object time of day, For example, the precision of interference clearance can be 
raised compared with the case where an interference signal value is computed only using the 
input-signal value in which only the input-signal value which progressed the above time by one 
chip compared with object time of day like the receiver concerning claim 3 of above-mentioned 
this invention was. 

[0026] Moreover, in the receiver concerning this invention, the interference signal concerned is 
removed from I component and Q component of an input signal including the diffusion signal 
by which the diffusion modulation was carried out as follows with the CDMA method, and an 
interference signal. Namely, while computing a difference with the inner product value of Q 
component vector which consists of the inner product value of I component vector which 
consists of I component value of two or more time of day when a calculation means continues, 
and the predetermined 1st tap multiplier vector, and Q component value of the two or more 
time of day concerned, and the predetermined 2nd tap multiplier vector as an I total value The 
sum with the inner product value of the inner product value of the Q component vector 
concerned and the 1st tap multiplier vector concerned, the I component vector concerned, and 
the 2nd tap multiplier vector concerned is computed as a Q total value. While subtracting I total 
value by which a subtraction means is computed with a calculation means using Q component 
vector which consists of Q component value of I component vector which consists of I 
component value of two or more time of day when it continues before and behind the object 
time of day concerned and the object time of day concerned, and these two or more time of 
day from I component value of object time of day Q total value computed by the calculation 
means using the I component vector concerned and the Q component vector concerned from 
Q component value of the object time of day concerned is subtracted. If an updating means 
makes zero the component corresponding to I component value and Q component value of 
object time of day in the component of the 1st tap multiplier vector and the 2nd tap multiplier 
vector According to the regulation which made zero the component corresponding to I 
component value and Q component value of the time of day whose gap from the object time of 
day concerned is less than the predetermined time amount of a more than by one chip of a 
diffusion sign, the 1st tap multiplier vector and the 2nd tap multiplier vector by carrying out 
renewal of sequential according to the subtraction result of a subtraction means both I total 
value and Q total value which are computed by the calculation means according to progress of 
object time of day are brought close to I component of an interference signal value, and Q 
component of an interference signal value, respectively. 

[0027] Like the receiver concerning claim 5 of this invention which followed, for example, was 
described above, by using the property of a diffusion signal, the high interference signal of 
functionality can be comparatively removed from an input signal with high degree of accuracy, 
and, thereby, receiving quality can be raised. In addition, since it faces extracting the 
interference signal value included in I component value and Q component value of an input 
signal like the receiver concerning claim 4 of this invention described above, for example and 
both I component and Q component are taken into consideration, interference clearance of 
high degree of accuracy can be performed. 

[0028] Moreover, in the receiver concerning this invention, the interference signal concerned is 
removed from an input signal including the diffusion signal by which the diffusion modulation 
was carried out as follows with the CDMA method, and an interference signal. Namely, the 
inner product value of the input-signal vector to which a calculation means changes from the 
input-signal value of two or more time of day when it continues before and behind object time 
of day and the object time of day concerned, and a predetermined tap multiplier vector is 
computed. If an updating means makes the component corresponding to the input-signal value 
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of object time of day predetermined values other than zero in the component of a tap multiplier 
vector According to the regulation which made zero the component corresponding to the input- 
signal value of the time of day whose gap from the object time of day concerned is less than 
the predetermined time amount of a more than by one chip of a diffusion sign, a tap multiplier 
vector by carrying out renewal of sequential according to the calculation result of a calculation 
means both The inner product value computed by the calculation means according to progress 
of object time of day is brought close to the predetermined number double value of the value 
which subtracted the interference signal value from the input-signal value. 
[0029] Therefore, by for example, the thing using the property of a diffusion signal like the 
receiver concerning claim 5 of above-mentioned this invention Since the high interference 
signal of functionality can be comparatively removed from an input signal with high degree of 
accuracy and the component of the tap multiplier vector corresponding to the input-signal 
value of object time of day is made into predetermined values other than zero as mentioned 
above in this case, By leaving into the inner product value which described above the input- 
signal value component of the object time of day concerned, and bringing the inner product 
value concerned close to the predetermined number double value of the value which 
subtracted the interference signal value from the input-signal value, a subtraction means with 
which the receiver concerning claim 5 of above-mentioned this invention is equipped is 
omissible. 

[0030] In addition, the magnitude of the signal value (namely, value which subtracted the 
interference signal value from the input-signal value) acquired as an inner product value 
described above according to the magnitude of predetermined values other than the above- 
mentioned zero can be adjusted. For this reason, what is necessary is to just be set as 
arbitration as predetermined values other than the above-mentioned zero according to the 
magnitude of the signal level after the interference clearance demanded, for example 
according to a system use situation etc. the predetermined number twice described above 
when 1 was specifically used as the above-mentioned predetermined value - the 
predetermined number twice described above by being able to acquire the value (namely, the 
value itself which subtracted the interference signal value from the input-signal value) doubled 
one as a value, and adjusting the predetermined value concerned to values other than one - a 
value can also be adjusted to values other than a 1 time value. 

[0031] Moreover, in the receiver concerning this invention, the interference signal concerned is 
removed from I component and Q component of an input signal including the diffusion signal 
by which the diffusion modulation was carried out as follows with the CDMA method, and an 
interference signal, that is A difference with the inner product value of Q component vector 
which consists of the inner product value of I component vector to which a calculation means 
changes from I component value of two or more time of day when it continues before and 
behind object time of day and the object time of day concerned, and the predetermined 1st tap 
multiplier vector, and Q component value of these two or more time of day, and the 
predetermined 2nd tap multiplier vector While computing as an I total value, the sum with the 
inner product value of the inner product value of the Q component vector concerned and the 
1st tap multiplier vector concerned, the I component vector concerned, and the 2nd tap 
multiplier vector concerned is computed as a Q total value. If an updating means makes the 
component corresponding to I component value and Q component value of object time of day 
predetermined values other than zero in the component of the 1st tap multiplier vector If the 
gap from the object time of day concerned both makes zero the component corresponding to I 
component value and Q component value of object time of day in the component of the 
regulation which made zero the component corresponding to I component value and Q 
component value of time of day which are less than the predetermined time amount of a more 
than by one chip of a diffusion sign, and the 2nd tap multiplier vector According to the 
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regulation which made zero the component corresponding to I component value and Q 
component value of the time of day whose gap from the object time of day concerned is less 
than the predetermined time amount of a more than by one chip of a diffusion sign, the 1st tap 
multiplier vector and the 2nd tap multiplier vector by carrying out renewal of sequential 
according to the calculation result of a calculation means both It brings close to the 
predetermined number double value of the value which subtracted Q component of the 
predetermined number double value of the value which subtracted I component of I component 
value to an interference signal value for I total value and Q total value which are computed by 
the calculation means according to progress of object time of day, respectively, and Q 
component value to an interference signal value. 

[0032] Like the receiver concerning claim 7 of this invention which followed, for example, was 
described above, by using the property of a diffusion signal, the high interference signal of 
functionality can be comparatively removed from an input signal with high degree of accuracy, 
and a subtraction means with which the receiver concerning claim 6 of above-mentioned this 
invention is equipped can be omitted in this case. In addition, since it faces removing I 
component and Q component of I component value and Q component value to the interference 
signal value of an input signal like the receiver concerning claim 4 of this invention described 
above, for example and both I component and Q component are taken into consideration, 
interference clearance of high degree of accuracy can be performed. Moreover, about the 
semantics of predetermined values other than the above-mentioned zero, or the above- 
mentioned semantics of a predetermined number double value, it is the same as that of the 
case of the receiver concerning claim 7 of this invention described above, for example. 
[0033] Moreover, in this invention, in the receiver concerning claim 3 of this invention 
described above, for example - claim 8, when a resetting means suits the conditions to which 
the tap multiplier vector was set, the tap multiplier vector concerned is set as a predetermined 
initial vector. It can prevent that the component of a tap multiplier vector carries out divergence 
etc. by following, for example, setting up conditions which set the tap multiplier vector 
concerned as a predetermined initial vector when the indication which will lapse into the 
situation which is not desirable that the component of a tap multiplier vector will emit etc. 
appears. 

[0034] In addition, the thing of the 1st tap multiplier vector and the thing of the 2nd tap 
multiplier vector to say with the receiver concerning the thing of the tap multiplier vector said 
with the receiver concerning claim 3 and claim 5 of this invention described above as the tap 
multiplier vector said here, or claim 7, claim 4 of above-mentioned this invention, claim 6, or 
claim 8 are said. 

[0035] 

[Embodirng ptofib e Invention ! The 1st example of this invention is explained with reference to 
a drawing. In addition, since the important section of the receiver concerning this example is 
the configuration of removing an interference signal from an input signal, below, it mainly 
explains the configuration concerned. An example of the interference clearance circuit with 
which the receiver concerning this invention is equipped is shown in drawing 1 . In this cir£uiL_ 
The delay element 1 which delays an input signal, and the adaptation filter 2 which extracts an 
interference signal component from the input signal delayed according to the tap multiplier 
control signal from the filter tap multiplier operation control section 4 mentioned later, It has the 
filter tap multiplier operation control section 4 which outputs the tap multiplier control signal 
based on the subtractor 3 which removes the interference signal component concerned from 
an input signal, and the output signal from a subtractor 3 and the delayed input signal to the 
adaptation filter 2. 

[0036] The example of a configuration and the example of operation of a circuit which were 
shown in this drawing are explained. Signal r (t) which received with the receiver is inputted 
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into this circuit, and the diffusion signal by which the diffusion modulation was carried out for ] 
example, with the CDMA method, and the interference signal (for example, FM modulating 
signal) by the communication mode using a narrow-band are included in this input signal r (t). 
Here, t shows time of day and presupposes that it is the discrete value of the integer which 
makes 1 sampling time a smallest unit in this example. 

[0037] While the above-mentioned input signal r (t) is first distributed to two signals and one 
signal is inputted into a delay element 1 , the signal of another side is inputted into a subtracter 
3. The delay eleme nt 1 has the function which the inputted signal is delay ed more than the 
time amount width of face for o n e chip of a diffusion sign, and output sltand a time difference 
means to give the above time differenc e by one chip of a diffusion sign between tw o signals 
which distribute an input signal and are 'acquired by this function consists of these examples. 
In addition, it is beforehand set as the value which is extent which can leave the correlation 
component of the interference signal which can lose the correlation component of a diffusion 
signal, for example between the two signals concerned, and it is going to remove as this time 
difference. 

[0038] The signal outputted from a delay element 1 is specifically expressed as r (t-tau), and 
tau is a time delay given by the delay element 1 here. The signal r (t-tau) outputted from a 
delay element 1 is inputted into the adaptation filter 2 and the filter tap multiplier operation ^ 
control section 4. 

[0039] The example of a configuration of the adaptation filter 2 is shown in drawing 2 . The 
adaptation filter 2 shown in this drawing is equipped with the shift register which consists of 
storage element S1-Sn-1 of the individual (n-1) put in order by the serial, n multipliers J1-Jn, 
and adder K1-Kn-1 of an individual (n-1). In addition, n is the number of filter taps. 
[0040] The signal r (t-tau) outputted from a delay element 1 is inputted into a shift register, and 
this signal is serially stored in two or more storage element S1-Sn-1. moreover - each - the 
signal stored in storage element S1-Sn-1 is shifted to the storage element which carries out 
sequential consecutiveness. Concretely, sequence u (t) in the shift register concerned of the 
signal r (t-tau) inputted into a shift register is shown by the formula 1 . Here, u (t) is a vector. In 
addition, when neither the purport whose notation used as what expresses a signal etc. with 
this description is a vector, nor the purport which is a matrix is shown, the notation concerned 
presupposes that it is a scalar. 
[0041] 
[Equation 1] 

u ( t) - { r 1 , r 2, r 3, • • > , r n) 
rx--r (t-t-xH) • • (it 1 ) 

[0042] Here, a signal r1 is a signal inputted into a shift register at a certain time of day, and is a 
signal outputted to a multiplier J1 , without neither of storage element S1-Sn-1 passing, 
moreover, the signals r2-rn - respectively - the time of day concerned - each - it is the signal 
outputted from storage element S1-Sn-1, and is the signal outputted to each multipliers J2-Jn, 
respectively. 

[0043] While each signals r1-rn described above, respectively are inputted into each multipliers 
J1-Jn Each tap multiplier control signals h1-hn from the filter tap multiplier operation control 
section 4 mentioned later are inputted, in each multipliers J1-Jn, the multiplication of the two 
inputted signals is carried out, and the multiplication result concerned (namely, each signals 
r1-rn - each tap multiplier control signals h1-hn - weighting - carrying out) is outputted to 
adder K1-Kn-1 . Here, filter tap multiplier sequence h (t) outputted from the filter tap multiplier 
operation control section 4 is shown by the formula 2. In addition, h (t) is a vector. 
[0044] 
[Equation 2] 
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h (tl'lhl. h2, h3, •", hnl (5C2) 

[0045] Moreover, the multiplication result outputted from each multipliers J1-Jn is totaled by 
adder K1-Kn-1 , and the total result concerned is outputted from the adaptation filter 2. Here, 
filter tap multiplier sequence [ of this example ] h (t) is serially updated by the filter tap 
multiplier operation control section 4 so that the total result concerned may serve as the same 
signal as the interference signal component contained in an input signal, so that it may 
mention later. Concretely, the signal (namely, the above-mentioned total result) (t) FM 
outputted from the adaptation filter 2 is shown by the formula 3. Here, sigma in a formula 3 
expresses the sum. 
[0046] 
[Equation 3] 

FM(t)-h(t)*u(t)=£(hi*ri) 

( i = 1, 2, • • • , n) • • (5t3) 

[0047] In addition, the notation "*" used on these descriptions shows the multiplication of 
scalars, the multiplication of vectors, the multiplication of matrices, the multiplication of a scalar 
and a vector, the multiplication of a scalar and a matrix, and the multiplication of a vector and a 
matrix, corresponding to whether the notation arranged before and after the notation 
concerned is a scalar, respectively, it is a vector, or it is a matrix. Especially the multiplication 
of vectors expresses the operation which computes the inner product value of two vectors. 
[0048] The interference signal component described above from the delay signal r (t-tau) 
inputted with the adaptation filter 2 according to the tap multiplier control signal from the filter 
tap multiplier operation control section 4 as mentioned above is extracted, and it outputs to a 
subtracter 3 as an interference wave extract signal FM (t). A calculation means to compute the 
inner product value of the input-signal vector which consists of the input-signal value of two or 
more continuous time of day by the function of the above-mentioned adaptation filter 2, and a 
predetermined tap multiplier vector consists of these examples. In addition, in this example, it 
is equivalent to the input-signal vector which consists of the input-signal values r1-rn of two or 
more time of day when the above-mentioned u (t) continues, the above-mentioned h (t) is 
equivalent to a tap multiplier vector, and the above-mentioned FM (t) is equivalent to an inner 
product value. 

[0049] A subtractor 3 inputs the output signal FM (t) from input signal r (t) and the adaptation 
filter 2 which have not been delayed, and it has the function which subtracts the output signal 
FM concerned (t) from concerned input signal r (t), and outputs concerned subtraction result e 
(t). Here, the above-mentioned subtraction result e (t) is a signal outputted from the 
interference clearance circuit of this example, and is shown by the formula 4. 
[0050] 
[Equation 4] 

e (t) =^r ( t) -FM (t) • * (5S4) 

[0051] In this example, since the above-mentioned interference wave extract signal FM (t) 
turns into an interference signal in an input signal, and the same signal by the tap multiplier 
control signal from the filter tap multiplier operation control section 4 mentioned later being 
updated serially, the above-mentioned subtraction result e (t) becomes the signal which 
removed the interference signal concerned from the input signal, i.e., the diffusion signal by the 
CDMA method. 

[0052] The signal r (t-tau) outputted from a delay element 1 and signal [ which is outputted 
from a subtractor 3 ] e (t) are inputted into a filter tap multiplier operation control section 4, and 
a filter tap multiplier operation control section 4 calculates the tap multiplier control signal with 
which the signal FM (t) outputted from the adaptation filter 2 turns into the same signal as an 
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interference signal component, and has the function which outputs the tap multiplier control 

signal which calculated to an adaptation filter 2 using these signals. 

[0053] In the filter tap multiplier operation control section 4 of this example, it mentions later 

also about the case where could calculate the tap multiplier control signal described above 

using algorithms, such as LMS (Least Mean Square) and RLS (Recursive Least Square), and 

this example explained the case where an LMS algorithm was used as an example, and a RLS 

algorithm is used. First, the general formula of LMS is explained. Generally the updating type 

of LMS is shown by the formula 5. 

[0054] 

[Equation 5] 

h(t+l)=h(t)Hji*e(t)*u-(t) • • ( 5 ) 

[0055] Here, it is the step size parameter whose mu is a multiplier related to the time amount 
and precision of convergence, and h (t) is a filter tap multiplier sequence in time of day t, and u 
(t) is [ e (t) is an error signal in time of day t, and ] an input signal sequence in time of day t 
Moreover, generally the above-mentioned error signal e (t) is shown by the formula 6. 
[0056] 
[Equation 6] 

e (t) =d (t) -u (t) *h (t) • ■ (*6) 

[0057] Here, d (t) is usually called unique WORD and a training signal, and the known signal 
beforehand defined by the transmitting side and the receiving side is used. With the operation 
algorithm using the above-mentioned formula 5 or a formula 6, error signal e (t) can be 
completed as 0 by updating a filter tap multiplier sequence serially. 

[0058] Next; the case where the above-mentioned LMS algorithm is applied to this example is 
explained. When the above-mentioned formula 5 is applied in this example, h (t) is a filter tap 
multiplier sequence outputted to the adaptation filter 2 from the filter tap multiplier operation 
control section 4, and u (t) is a signal sequence (what was shown in the above-mentioned 
formula 1) outputted to the filter tap multiplier operation control section 4 from a delay element 
1 . Moreover, in this example, the signal (what was shown in the above-mentioned formula 4) 
outputted from a subtractor 3 as the above-mentioned error signal e (t) is used, and this serves 
as the focus in the interference clearance circuit of this example. 

[0059] First, considering the case where it does not have the delay element 1 , signal e (t) to 
which the above-mentioned operation algorithm is outputted from a subtractor 3 in it in order to 
bring error signal e (t) close to 0 will be converged on 0, and filter tap multiplier sequence h (t) 
which removes even the diffusion signal not only by the interference signal in an input signal 
but the CDMA method will be generated. 

[0060] On the other hand, in this example, since it has the above-mentioned delay element 1 , 
there is time difference of a time delay tau between the signal r (t-tau) inputted into the filter tap 
multiplier operation control section 4 from a delay element 1 , and signal [ which is inputted Into 
the filter tap multiplier operation control section 4 through a subtractor 3 ] e (t). 
[0061] Here, with the above-mentioned operation algorithm, since the diffusion signal r (t-tau) 
delayed beyond 1 chip time amount compared with diffusion signal [ by the CDMA method ] r 
(t) and the signal concerned turns into a non-correlated signal, when it is going to complete 
error signal e (t) as 0, since the diffusion signal component of u (t) is r (t) and no correlating, it 
is set to error e (t), and remains. On the other hand, since it has correlation even if there is 
delay of number chip time amount extent, as for the interference signal component gently 
changed in time compared with chip data, filter tap multiplier sequence h (t) which can remove 
only the interference signal component concerned from an input signal is generated. 
[0062] That is, with the above-mentioned operation algorithm applied to this example, while 
leaving the component (namely, interference signal component) which has correlation by u (t) 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgLejje 



2/27/07 



JP.2000-312167.A [DETAILED DESCRIPTION] 



Page 12 of 36 



and e (t) into the output signal from the adaptation filter 2, filter tap multiplier sequence h (t) 
which it does not leave into the output signal from the adaptation filter 2 about a component 
(namely, diffusion signal component) without correlation is generable. With such an operation 
algorithm, with the adaptation filter 2 of this example, only the interference signal component in 
an input signal can be extracted, it can output to a subtracter 3, and the signal (namely, 
diffusion signal by the CDMA method) which removed only the interference signal component 
from the input signal can be outputted in a subtractor 3. 

[0063] An extract means to extract the signal component which has correlation between two 
signals which gave time difference as an interference signal component consists of these 
examples by extracting the interference signal component which has the comparatively 
correlation in an input signal of the adaptation filter 2 with the above-mentioned tap multiplier 
control signal from the filter tap multiplier operation control section 4. 
[0064] Moreover, a clearance means to by which the function of the above-mentioned 
subtractor 3 removes the extracted interference signal component from an input signal, and a 
subtraction means subtract the inner product value computed by the calculation means using 
the input-signal vector which consists of the input-signal value of two or more continuous time 
of day which shifted from the input-signal value of object time of day the above predetermined 
time by one chip of a diffusion sign compared with the object time of day concerned consist of 
these examples. In addition, in this example, the above-mentioned r (t) is equivalent to the 
input-signal value of object time of day. Are equivalent to the input-signal vector which consists 
of the input-signal values r (t-tau)-r (t-tau-n +1 ) of two or more continuous time of day when the 
above-mentioned u (t) shifted the above predetermined time by one chip of a diffusion sign 
compared with object time of day. With the subtraction means, the inner product value FM (t) 
described above from input-signal value [ of object time of day ] r (t) is subtracted. 
[0065] Moreover, an updating means to bring the inner product value computed by the 
calculation means according to progress of object time of day close to an interference signal 
value consists of these examples by carrying out renewal of sequential of the tap multiplier 
vector according to the subtraction result of a subtraction means according to the set-up 
regulation by the above-mentioned function of the filter tap multiplier operation control section 
4. In addition, in this example, the LMS algorithm is used as a set-up regulation and the above- 
mentioned e (t) is equivalent to the subtraction result of a subtraction means. Moreover, when 
an LMS algorithm etc. is used like this example, the above-mentioned inner product value FM 
(t) approaches the interference signal value gradually by carrying out renewal of sequential of 
the tap multiplier vector h (t) according to progress of the object time of day t. 
[0066] As mentioned above, in the receiver of this example, by using the property of a diffusion 
signal, the interference signal concerned is removable from an input signal including the 
diffusion signal by which the diffusion modulation was carried out with the CDMA method, and 
an interference signal, thereby, degradation of receiving quality can be prevented and 
receiving quality can be raised. 

[0067] In addition, although this example showed the configuration with which the signal 
outputted from a subtractor 3 is not delayed as shown in above-mentioned drawing 1 as a 
desirable mode For example, as shown in drawing 3 used by explanation of the 2nd example 
mentioned later, while delaying the input signal inputted into a subtractor 13 by the delay 
element 1 1 The same effectiveness as the above can be acquired also by the configuration 
with which the input signal inputted into the adaptation filter 12 or the filter tap multiplier 
operation control section 14 is not delayed. Here, if the configuration shown in drawing 3 
removes the point that the subtractor 13 side is equipped with the delay element 1 1 , it is the 
same as the configuration shown in above-mentioned drawing 1 almost. 
[0068] Moreover, the effectiveness of the same interference clearance as the above can also 
be acquired using algorithms other than the above-mentioned LMS algorithm, and the example 
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of the updating type at the time of using a RLS algorithm as an example in the configuration 
shown in above-mentioned drawing 1 is shown. In addition, below, the thing equivalent to the 
above-mentioned u (t), h (t), e (t), d (t), and r (t) is shown from [ of explanation ] expedient 
using the same sign. 

[0069] For example, the vector of the n line one train which consists of the same component as 
u (t) shown by the above-mentioned formula 1 is set to input sequence u (t), and the vector of 
the n line one train which consists of the filter tap multiplier of n pieces like h (t) shown by the 
above-mentioned formula 2 is set to filter tap multiplier sequence h (t). Moreover, error signal e 
(t) in RLS is shown by the formula 7 as a thing equivalent to error signal e (t) shown in the 
above-mentioned formula 6. In addition, uT (t) shows what transposed u (t). 
[0070] 
[Equation 7] 

e (l) -d (t) -u T ( t ) *h (t) • • (5£7) 

[0071] Here, in this example, it is equivalent to the interference wave extract signal with which 
input-signal r (t) inputted into a subtractor 3 is used as d (t), and uT(t) *h in the above- 
mentioned formula 7 (t) is outputted from the adaptation filter 2. That is, the signal outputted 
from a subtractor 3 like the case where the above-mentioned LMS algorithm is used, as error 
signal e (t) shown in the above-mentioned formula 7 is used, and this serves as the focus of 
this example. In addition, as well as the case where the above-mentioned LMS algorithm is 
used when it does not have the delay element 1 , error signal e (t) is converged on 0. 
[0072] Moreover, the updating type of RLS is shown by a formula 8 - the formula 10 using gain 
vector k (t) which is the vector of multiplier error matrix-of-correlation P (t) which is the matrix of 
a n line n train, for example, and a n line one train. 
0073] 

Equation 8] 

h (t) -h (t-1) +k (t) * e (t) • . (^8) 

[0074] 
JEcjuation 9] 

s iMt-l)*u(t)}/[iiuMt)*P(t-i)*u (t) \ 

• • (*9) 

[0075] 

[Equation 10] 

p ( t ) = p ( t - 1 ) - k < t ) * u T ( t ) * p ( t - 1 ) 

• • (*10) 

[0076] Moreover, as initial value [ of the above-mentioned filter tap multiplier sequence h (t) ] h 
(0), as shown in a formula 1 1 , the zero vector is used and the matrix all whose diagonal 
elements a line count and whose numbers of trains correspond as shown in a formula 12 as 
initial value ] of the above-mentioned multiplier error matrix-of-correlation P (t) ] P (0) are the 
forward real numbers c and whose other element is 0 is used. In addition, hT (0) shows what 
transposed h (0). Moreover, I in a formula 12 shows the matrix of the n line n train all whose 
diagonal elements a line count and whose numbers of trains correspond are 1 and whose 
other element is 0. 
[0077] 

[Equation 11] 

h r (0) » {O, 0, O, - • • , 0} • • <5£l 1) 
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[0078] 

[Equation 12] 



'c 
0 



0 



P (0) - C * I r- 



c 



• • 0 



• 0 c) 



[0079] According to the updating type of RLS shown above, the filter tap multiplier operation 
control section 4 filter tap multiplier sequence h (t) by carrying out renewal of sequential The 
signal outputted from the adaptation filter 2 can be gradually brought close to a actual 
interference signal component like the case where the above-mentioned LMS algorithm is 
used. For example, by this The interference signal concerned is removable from an input 
signal including the diffusion signal by which the diffusion modulation was carried out with the 
CDMA method, and an interference signal. 

[0080] Next, the 2nd example of this invention is explained with reference to drawing 3 . An 
example of the interference clearance circuit with which the receiver concerning this invention 
is equipped is shown in this drawing, and this circuit is equipped with the delay element 1 1 , the 
adaptation filter 12, the subtractor 13, and the filter tap multiplier operation control section 14 
which have the almost same function as what was shown in drawing 1 of the 1st example of 
the above. 

[0081] Here, every time the configuration of this example shown in drawing 3 removes the 
point that the subtractor 13 side is equipped with the delay element 1 1 , since it is almost the 
same as the configuration shown in above-mentioned drawing 1 , below, it mainly explains the 
different configuration and the actuation from the case of the 1st example of the above. 
Moreover, although this example shows as an example the case where an LMS algorithm is 
used, for example, other algorithms can also be used as the 1st example of the above showed. 

[0082] In this example, while the input signal r (t-tau) delayed by the delay element 1 1 is 
inputted into a subtractor 13, input-signal r (t) which is not delayed is inputted into the 
adaptation filter 12 or the filter tap multiplier operation control section 14. Here, tau is a time 
delay given by the delay element 1 1 , and the time amount of filter tap several n [ of the 
adaptation filter 12 ] one half extent, i.e., the time amount of sampling time (n/2) extent, is set 
up as this time delay tau in this example. Moreover, in this example, big time amount is set up 
as this time delay tau compared with the time amount for one chip of a diffusion sign. 
[0083] Concretely, sequence u (t) in the shift register concerned of signal r (t) inputted into the 
shift register of the adaptation filter 12 is shown by the formula 13. In addition, u (t) is a vector. 
As described above, in r1-rn, r (t-tau) is contained for example, near r (n/2), and the time 
difference tau of r (t-tau) and r (t) and the time difference (n-1-tau) of r (t-tau) and r (t-n +1 ) are 
both large compared with the time difference for one chip of a diffusion sign. 
[0084] 

[Equation 13] 

u (t)-i'rl, r 2 , r3, • • • , rn} 
rx-r(t-x-M) ■ • (Sl3) 

[0085] Moreover, the filter tap multiplier operation control section 14 of this example carries out 
renewal of sequential of the filter tap multiplier sequence h (t) according to the regulation 
before and behind the filter tap multiplier h concerned (tau+1) which sets the filter tap multiplier 
of alpha individual to 0, respectively, and outputs it to the adaptation filter 12 while it sets the 
filter tap multiplier h (tau+1) corresponding to r (t-tau) to 0, as shown in a formula 14. filter tap 
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multiplier h (tau+1-alpha) here corresponding to all the input-signal values rx that have r (t-tau) 
and correlation focusing on the filter tap multiplier h (tau+1) which the number which is 
equivalent to the above predetermined time by one chip of a diffusion sign was set up, namely, 
was described above in this example as alpha - h (tau+1 +alpha) is always being fixed to 0. In 
addition, h (t) is a vector. 
[0086] 

j[Ec]uation 14] 

= {h 1 , « * • , h (t a), 0, • • ■ f 0, h ( r +2+ a)., • • • , hn) 

■ • W14) 

[0087] Moreover, the interference wave extract signal FM (t) outputted from the adaptation 
filter 12 is shown by the formula 15 as the formula 3 of the 1st example of the above showed. 
In addition, sigma in a formula 15 expresses the sum. 
P088] 

Equation 15] 

FM (t) =h (t) *u (t) (hi*r i) 

Ci -1. 2. • • - , n) 

• • <5£l 5) 

[0089] Moreover, a subtracter 13 subtracts the input signal FM from the adaptation filter 12 (t) 
from the input signal r from a delay element 1 1 (t-tau), and outputs subtraction result e (t) 
shown by the formula 16. 
[0090] 

[Equation 16] 

e (t) =r (t-r) FM (t) • - (sti 6) 

[0091] Moreover, in the filter tap multiplier operation control section 14 of this example, 
carrying out renewal of sequential of the filter tap multiplier sequence h (t) using output signal 
[from input-signal r (t) which is not delayed and the above-mentioned subtractor 13 ] e (t) is 
performed. This updating type is shown by the formula 17 as the formula 5 of the 1st example 
of the above showed. 
P092] 

Equation 17] 

h (t+1) -h (t) + M *e U> *u (t) • • «17) 

[0093] Here, the principle which can remove an interference signal from an input signal with 
high degree of accuracy by using filter tap multiplier sequence h (t) as shown in the above- 
mentioned formula 14 is explained. First, when a time delay tau like this example is set up 
temporarily, the case where filter tap multiplier sequence h (t) as shown in the above- 
mentioned formula 14 is not used is considered. 

[0094] In this case, since filter tap multiplier sequence h (t) faces that renewal of sequential is 
carried out and the filter tap multiplier corresponding to 1 or two or more input-signal values rx 
with r (t-tau) and correlation can take values other than zero, Filter tap multiplier sequence h , 
which leaves even a diffusion signal component into the signal FM (t) outputted from the 
adaptation filter 12 (t), i.e., filter tap multiplier sequence h which removes not only an 
interference signal but the diffusion signal component from an input signal, (t) will be 
generated. 

[0095] Considering the case where the filter tap multiplier h (tau+1 ) corresponding to r (t-tau) 
can take values other than zero as an example, in this case Filter tap multiplier sequence h 
[ as / whose filter tap multiplier h concerned (tau+1) is 1 / all other filter tap multipliers of whose 
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are 0 ] (t) will be generated by the operation algorithm. By this Not only an interference signal 
but the diffusion signal from an input signal will be removed. 

[0096] Next, the case where filter tap multiplier sequence h (t) as shown in the above- 
mentioned formula 14 like this example is used is explained, in this case, filter tap multiplier h 
(tau+1 -alpha) fixed to 0 The input-signal values r (t-tau+alpha)-r (t-tau-alpha) corresponding to 
h (tau+1+alpha) do not contribute to the interference wave extract signal FM (t) computed. - 
the input-signal value corresponding to the filter tap multiplier which can take values other than 
zero - that is The input-signal value r (T-tau) The input-signal value r which compared and 
progressed the above time by one chip of a diffusion sign (t) It contributes to the interference 
wave extract signal FM (t) with which only the input-signal values r (t-tau-alpha -1)-r (t-n +1) 
which were overdue the above time by one chip of a diffusion sign compared with -r (t- 
tau+alpha +1 ) and the input-signal value r (t-tau) are computed. 

[0097] Since the diffusion signal by the CDMA method, and the signal which progressed the 
above time by one chip compared with the signal concerned and the signalvvhich was overdue 
the above time by one chip turn into a non-correlated signal here, When it is going to complete 
error signal e (t) as 0 with the above-mentioned operation algorithm Since the diffusion signal 
component of r (t) - r (t-tau+alpha +1 ), and r (t-tau-alpha -1 )-r (t-n +1 ) described above in u (t) 
is r (t-tau) and no correlating, it is set to error e (t) and remains. On the other hand, since it has 
correlation even if there are progress and delay of number chip time amount extent, the 
interference signal component gently changed in time compared with chip data can generate 
filter tap multiplier sequence h (t) which can remove only the interference signal component 
concerned from an input signal. 

[0098] Moreover, since the interference wave extract signal FM (t) is computed as mentioned 
above using both the input signal which progressed the above time by one chip compared with 
the input signal r (t-tau) inputted into a subtractor 13, and the input signal which was overdue 
the above time by one chip in this example, For example, the precision of interference 
clearance can be raised compared with the case where an interference wave extract signal is 
computed only using the input signal in which only the input signal which progressed the above 
time by one chip compared with the input signal inputted into a subtractor as the 1st example 
of the above showed was. That is, in the case of the 1 st example of the above, the filter tap 
multiplier which carried out the configuration of one side of the impulse response of an 
interference wave was used, but since the filter tap multiplier which carried out the 
configuration of the both sides of the impulse response of an interference wave is used in this 
example, the precision of an interference wave extract can be raised. 

[0099] A calculation means to compute the inner product value of the input-signal vector which 
consists of the input-signal value of two or more continuous time of day by the function of the 
above-mentioned adaptation filter 12, and a predetermined tap multiplier vector consists of 
these examples. In addition, in this example, it is equivalent to the input-signal vector which 
consists of the input-signal values r1-rn of two or more time of day when the above-mentioned 
u (t) continues, the above-mentioned h (t) is equivalent to a tap multiplier vector, and the 
above-mentioned FM (t) is equivalent to an inner product value. 

[0100] Moreover, a subtraction means to subtract the inner product value computed by the 
calculation means using the input-signal vector which consists of the input-signal value of two 
or more time of day when it continues before and behind the object time of day concerned and 
the object time of day concerned from the input-signal value of object time of day by the 
function of the above-mentioned subtractor 13 consists of these examples. In addition, in this 
example, the above-mentioned r (t-tau) is equivalent to the input-signal value of object time of 
day, and the above-mentioned u (t) is equivalent to the input-signal vector which consists of 
input-signal value [ of two or more time of day when it continues before and behind object time 
of day and the object time of day concerned ] r (t) - r (t-n +1 ), and is subtracting the inner 
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product value FM (t) from the input-signal value r of object time of day (t-tau) with the 
subtraction means. 

[0101] By moreover, the function of the filter tap multiplier operation control section 14 
described above in this example If the component corresponding to the input-signal value of 
object time of day is made into zero in the component of a tap multiplier vector According to 
the regulation which made zero the component corresponding to the input-signal value of the 
time of day whose gap from the object time of day concerned is less than the predetermined 
time amount of a more than by one chip of a diffusion sign, a tap multiplier vector by carrying 
out renewal of sequential according to the subtraction result of a subtraction means both An 
updating means to bring the inner product value computed by the calculation means according 
to progress of object time of day close to an interference signal value is constituted. 
[0102] In addition, in this example, as shown in the above-mentioned formula 14, while the 
regulation which fixed the specific filter tap multiplier to zero makes zero the component 
corresponding to the input signal value of object time of day in the component of a tap 
multiplier vector, the gap from the object time of day concerned is equivalent to the regulation 
which made zero the component corresponding to the input signal value of the time of day 
which is less than the predetermined time amount of a more than by one chip of a diffusion 
sign. Moreover, in this example, the above-mentioned e (t) is equivalent to the subtraction 
result of a subtraction means. Moreover, when an LMS algorithm etc. is used like this example, 
the above-mentioned inner product value FM (t) approaches the interference signal value 
gradually by carrying out renewal of sequential of the tap multiplier vector h (t) according to 
progress of object time of day (t-tau). 

[0103] Moreover, the dimension ( the number of the components which constitute a vector) of 
the above-mentioned input signal vector and the above-mentioned tap multiplier vector be the 
same, and as showed, for example in the above-mentioned formula 14, when the specific filter 
tap multiplier in a filter tap multiplier sequence be make into zero as this dimension, the 
dimension which can leave the filter tap multiplier which be zero to right and left of the list of 
the zero concerned be set up. By carrying out such setting out, an interference wave extract 
signal can be computed now using both the signal which progressed the above time by one 
chip like this example, and the overdue signal. 

[0104] As mentioned above, in the receiver of this example, by using the property of a diffusion 
signal, the interference signal concerned is removable from an input signal including the 
diffusion signal by which the diffusion modulation was carried out with the CDMA method, and 
an interference signal with high degree of accuracy, thereby, degradation of receiving quality 
can be prevented and receiving quality can be raised. 

[0105] Next, the 3rd example of this invention is explained with reference to drawing 4 . An 
example of the interference clearance circuit with which the receiver concerning this invention 
is equipped is shown in this drawing, and this circuit is equipped with the adaptation filter 21 
and the filter tap multiplier operation control section 22 which have the almost same function 
as what was shown in drawing 3 of the 2nd example of the above. Here, every time the 
configuration of this example shown in drawing 4 removes the point of having neither the delay 
element nor the subtractor, since it is almost the same as the configuration shown in above- 
mentioned drawing 3 , below, it mainly explains the different configuration and the actuation 
from the case of the 2nd example of the above. Moreover, although this example shows as an 
example the case where an LMS algorithm is used, for example, other algorithms can also be 
used as the 1st example of the above showed. 

[0106] two or more filter tap multipliers h (tau+1 -alpha) fixed to 0 as shown, for example by the 
formula 14 of the 2nd example of the above in this example - by fixing the filter tap multiplier h 
(tau+1 ) corresponding to the input-signal value r of object time of day (t-tau) to values other 
than zero in h (tau+1 +alpha) A delay element and a subtractor are omitted and it enables it to 
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acquire the effectiveness of the same interference clearance as the case of the 2nd example 
of the above. 

[01 07] Namely, the filter tap multiplier operation control section 22 of this example carries out 
renewal of sequential of the filter tap multiplier sequence h (t) according to the regulation 
before and behind the filter tap multiplier h concerned (tau+1) which sets the filter tap multiplier 
of alpha individual to 0, respectively, and outputs it to the adaptation filter 21 while it makes the 
filter tap multiplier h (tau+1 ) corresponding to r (t-tau) the predetermined value beta, as shown 
in a formula 18. Here, the number which is equivalent to the above predetermined time by one 
chip of a diffusion sign as for example, the 2nd example of the above showed as alpha is set 
up. In addition, h (t) is a vector. 
[0108] 

[Equation 18] 

h <t) 

-(hi, • • - , h(r -a), 0, • - » , 0, 0, 0, 

• • • , O, h (t 4-2+a), • • • , h n] 
• * <5S1 8) 

[0109] the signal with which the interference signal was removed from the input signal like the 
signal outputted from the adaptation filter 21 by the subtracter 13 shown in drawing 3 of the 
2nd example of the above when the above filter tap multiplier sequence h (t) was used - beta 
twice - signal e (t) carried out is outputted and this signal e (t) is shown by the formula 19. In 
addition, sigma in a formula 19 expresses the sum and FM (t) shows the interference wave 
extract signal extracted with the adaptation filter 12 shown in drawing 3 of the 2nd example of 
the above, and the same signal. Moreover, u in a formula 19 (t) shows the sequence in the 
shift register of the adaptation filter 21 , for example, is shown by the formula 1 3 of the 2nd 
example of the above, and the same formula. 
[0110] 

[Equation 19] 

e ( t) (t) * u ( t) =£ (h i * r i) 

( i = 1 . 2 . . - ■ , n j 
= 0* {r (t -t) — FM (t) } 

- • (A 19) 

[01 1 1] By this example, output signal [ from input-signal r (t) and the above-mentioned 
adaptation filter 21 with which the filter tap multiplier operation control section 22 is not 
delayed ] e (t) is used here, for example, by carrying out renewal of sequential of the filter tap 
multiplier sequence h (t) according to the updating type same with having been shown in the 
formula 17 of the 2nd example of the above, bringing output signal e (t) close to a twice [ beta ] 
as many signal as the signal (namely, diffusion signal) which removed the interference signal 
from the input signal gradually is performed. 

[01 12] A calculation means to compute the inner product value of the input-signal vector which 
consists of the input-signal value of two or more time of day when it continues before and 
behind object time of day and the object time of day concerned by the function of the above- 
mentioned adaptation filter 21 , and a predetermined tap multiplier vector consists of these 
examples. In addition, in this example, the above-mentioned r (t-tau) is equivalent to the input- 
signal value of object time of day. It is equivalent to the input-signal vector to which the above- 
mentioned u (t) changes from input-signal value [ of two or more time of day when it continues 
before and behind object time of day and the object time of day concerned ] r (t) - r (t-n +1), the 
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above-mentioned h (t) is equivalent to a tap multiplier vector, and the above-mentioned e (t) is 
equivalent to an inner product value. 

[0113] By moreover, the function of the filter tap multiplier operation control section 22 
described above in this example If the component corresponding to the input-signal value of 
object time of day is made into predetermined values other than zero in the component of a tap 
multiplier vector According to the regulation which made zero the component corresponding to 
the input-signal value of the time of day whose gap from the object time of day concerned is 
less than the predetermined time amount of a more than by one chip of a diffusion sign, a tap 
multiplier vector by carrying out renewal of sequential according to the calculation result of a 
calculation means both An updating means to bring the inner product value computed by the 
calculation means according to progress of object time of day close to the predetermined 
number double value of the value which subtracted the interference signal value from the 
input-signal value is constituted. 

[0114] in addition, in this example As shown in the above-mentioned formula 18, while fixing 
the filter tap multiplier corresponding to the input-signal value of object time of day to values 
other than zero If the regulation which fixed the specific filter tap multiplier before and behind 
the filter tap multiplier concerned to zero makes the component corresponding to the input- 
signal value of object time of day predetermined values other than zero in the component of a 
tap multiplier vector The gap from the object time of day concerned is [ both ] equivalent to the 
regulation which made zero the component corresponding to the input-signal value of the time 
of day which is less than the predetermined time amount of a more than by one chip of a 
diffusion sign. Moreover, in this example, the above-mentioned e (t) is equivalent to the 
calculation result (namely, inner product value) of a calculation means, moreover, the 
predetermined number twice of the value to which inner product value e (t) described above by 
carrying out renewal of sequential of the tap multiplier vector h (t) according to progress of 
object time of day (t-tau) when an LMS algorithm etc. was used like this example subtracted 
the interference signal value from the input-signal value gradually - the value is approached. 
[0115] As mentioned above, in the receiver of this example, by using the property of a diffusion 
signal, the interference signal concerned is removable from an input signal including the 
diffusion signal by which the diffusion modulation was carried out with the CDMA method, and 
an interference signal with high degree of accuracy, thereby, degradation of receiving quality 
can be prevented and receiving quality can be raised. Moreover, in the receiver of this 
example, since a delay element and a subtractor are omissible compared with the 
configuration shown, for example by drawing 3 of the 2nd example of the above, the 
magnitude of hardware is reducible. 

[01 16] Moreover, in the receiver of this example, since the level of signal [ after the 
interference clearance outputted from an interference clearance circuit ] e (t) can be adjusted 
by adjusting the above-mentioned predetermined value beta, concerned signal e (t) can be 
adjusted and outputted to the level suitable for signal processing performed in the latter part of 
an interference clearance circuit, in addition, when 1 is used as a predetermined value beta, 
the output signal of the same level as the interference clearance circuit shown by drawing 3 of 
for example, the 2nd example of the above can be acquired/and when values other than one 
are used as a predetermined value beta, the level of the output signal concerned can be beta 
doubled. 

[01 17] Next, the 4th example of this invention is explained with reference to drawin g 5 . An 
example of the interference clearance circuit with which the receiver concerning this invention 
is equipped is shown in this drawing, and this circuit is equipped with the filter tap multiplier 
operation control section 32 common to two adaptation filters 31a and 31b which have the 
almost same function as what was shown in drawing 4 of the 3rd example of the above, or 
these two adaptation filters 31a and 31b. 
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[0118] The receiver of this example has the function which carries out rectangular detection of 
the input signal, and it performs removing an interference signal component from each of the 
signal (I component of an input signal) (t) rl of I phase obtained by the rectangular detection 
concerned, and the signal (Q component of an input signal) (t) rQ of Q phase separately in the 
interference clearance circuit of this example shown in above-mentioned drawing 5 . In order 
to perform such interference clearance, this example has shown the interference clearance 
circuit equivalent to having had two circuits shown in the 3rd example of the above as this 
example to above-mentioned drawing 5 that what is necessary is just to have two interference 
clearance circuits as shown in for example, the 1st example of the above, the 2nd example of 
the above, or the 3rd example of the above. In addition, by this example, it is using in common 
of I component and Q component about the filter tap multiplier operation control section 32 as 
mentioned above. 

[01 19] Namely, in the interference clearance circuit of this example, the I component rl of an 
input signal (t) is inputted into adaptation filter 31a or the filter tap multiplier operation control 
section 32. When the filter tap multiplier operation control section 32 carries out renewal of 
sequential of the filter tap multiplier sequence hi (t) according to the output signal el from the 
adaptation filter 31a concerned (t) and outputs to the adaptation filter 31a concerned While 
bringing the output signal el concerned (t) close to a twice [ predetermined number ] as many 
signal as the signal which removed I component of an interference signal from the: I component 
rl of an input signal (t) Similarly the Q component rQ of an input signal (t) is inputted into 
adaptation filter 31 b or the filter tap multiplier operation control section 32. When the filter tap 
multiplier operation control section 32 carries out renewal of sequential of the filter tap 
multiplier sequence hQ (t) according to the output signal eQ from the adaptation filter 31b 
concerned (t) and outputs to the adaptation filter 31b concerned The output signal eQ 
concerned (t) is brought close to a twice [ predetermined number ] as many signal as the 
signal which removed Q component of an interference signal from the Q component rQ of an 
input signal (t). 

[0120] In addition, above-mentioned hi (t) and above-mentioned hQ (t) are a vector, and these 
two filter tap multiplier sequences hi (t) and hQ (t) are independently updated in this example, 
respectively. Moreover, about each filter tap multiplier sequence hi (t), the method of renewal 
of hQ (t), and an input signal rl (t) and the method of removing an interference signal 
component from rQ (t), it is the same as for example, the 3rd example of the above showed. 
Moreover, as the 3rd example of the above showed, in this example, not only an LMS 
algorithm but a RLS algorithm etc. can also be used, for example. 

[0121] As mentioned above, in the receiver of this example, for example like the case of the 
3rd example of the above, the interference signal concerned is separately removable from I 
component and Q component of an input signal including the diffusion signal by which the 
diffusion modulation was carried out with the CDMA method, and an interference signal with 
high degree of accuracy, degradation of receiving quality can be prevented and, thereby, 
receiving quality can be raised by using the property of a diffusion signal. 
[0122] Next, the 5th example of this invention is explained with reference to a drawing. In 
addition, since the important section of the receiver concerning this example is the 
configuration of removing an interference signal from I component and Q component of an 
input signal, below, it mainly explains the configuration concerned. An example of the 
interference clearance circuit with which the receiver concerning this invention is equipped is 
shown in drawing 6 . In this circuit Delay element 41a which delays the signal (I component) of 
I phase by which rectangular detection was carried out from an input signal, Delay element 
41 b which delays the signal (Q component) of Q phase by which rectangular detection was 
carried out from an input signal, Four adaptation filters 42a, 42b, 43a, and 43b which extract 
an interference signal component from I component delayed according to the tap multiplier 
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control signal from the filter tap multiplier operation control section 46 mentioned later, or Q 
component, Adder 44a adding I component of an interference signal component, and adder 
44b adding Q component of an interference signal component, Subtractor 45a which removes 
I component of an interference signal component from I component of an input signal, 
Subtractor 45b which removes Q component of an interference signal component from Q 
component of an input signal, It has the filter tap multiplier operation control section 46 which 
outputs the tap multiplier control signal based on I component and Q component of the output 
signal from Subtractors 45a and 45b, and the delayed input signal to the adaptation filters 42a, 
42b, 43a, and 43b. 

[0123] The example of a configuration and the example of operation of a circuit which were 
shown in this drawing are explained. The I component rl (t) and the Q component rQ (t) by 
which rectangular detection was carried out from the input signal with the receiver are inputted 
into this circuit, and the diffusion signal by which the diffusion modulation was carried out for 
example, with the CDMA method, and the interference signal (for example, FM modulating 
signal) by the communication mode using a narrow-band are included in this input signal rl (t) 
and rQ (t). Here, like the 1st example of the above etc., t shows time of day and presupposes 
that it is the discrete value of the integer which makes 1 sampling time a smallest unit by this 
example. 

[0124] While the above-mentioned I component rl (t) is first distributed to two signals and one 
signal is inputted into delay element 41a, the signal of another side is inputted into subtractor 
45a. Similarly, while the above-mentioned Q component rQ (t) is first distributed to two signals 
and one signal is inputted into delay element 41b, the signal of another side is inputted into 
subtractor 45b. 

[0125] Each delay elements 41a and 41b have the function which the inputted signal is 
delayed more than the time amount width of face for One chip of a diffusion sign, and outputs it 
like What was shown for example, in the 1st example of the above. In this example A time 
difference means to give the above time difference by one chip of a diffusion sign between two 
signals which distribute between two signals which distribute I component and are acquired by 
this function, and Q component, and are acquired is constituted. In addition, the same time 
delay is given in two delay elements 41a and 41b. 

[0126] In addition, the signal of I component outputted from delay element 41a is specifically 
expressed as rl (t-tau) like the case of the 1 st example of the above, and the signal of Q 
component outputted from delay element 41b is expressed as rQ (t-tau). Here, tau is a time 
delay given by delay elements 41 a and 41 b. 

[0127] The signal rl (t-tau) outputted from delay element 41a is inputted into two adaptation 
filters 42a and 43a and the filter tap multiplier operation control section 46, and the signal rQ (t- 
tau) outputted from delay element 41b is inputted into two adaptation filters 42b and 43b and 
the filter tap multiplier operation control section 46. 

[0128] The configuration of each adaptation filters 42a, 42b, 43a, and 43b is the same as that 
of what was shown in d rawing 2 of for example, the 1st example of the above. Here, it has four 
adaptation filters 42a, 42b, 43a, and 43b for performing the complex operation of I phase and 
Q phase by this example, and, specifically, it is because both I component of an interference 
signal component and Q component are contained in each of I component of an input signal, 
and Q component. Moreover, in this example, two kinds of filter tap multiplier sequences hi of I 
phase and Q phase (t) and hQ (t) are used. In addition, hi (t) and hQ (t) are vectors. 
[0129] By this example, I component of an interference signal component is concretely 
extracted from the I component rl (t-tau) of an input signal which adaptation filter 42a inputted. 
Q component of an interference signal component is extracted from the I component rl (t-tau) 
of an input signal which adaptation filter 43a inputted. Q component of an interference signal 
component is extracted from the Q component rQ (t-tau) of an input signal which adaptation 
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filter 42b inputted. It is generated by the filter tap multiplier sequence hi (t) which can extract I 
component of an interference signal component from the Q component rQ (t-tau) of an input 
signal which adaptation filter 43b inputted, and the filter tap multiplier operation control section 
46 which hQ (t) mentions later. 

[0130] Adder 44a has the function which adds the signal outputted from two adaptation filters 
42a and 43b, and is outputted to subtractor 45a, and the addition result concerned outputted to 
subtractor 45a serves as the interference signal component FMI in I component of an input 
signal (namely, I component of an interference signal component) (t). In addition, although 
[this example ] addition which adder 44a made reverse the positive/negative of the signal 
outputted from one adaptation filter 43b, and described above is performed, when reversal of 
such positive/negative is performed by the above-mentioned adaptation filter 43b and the filter 
tap multiplier operation control section 46 mentioned later, reversal of the above 
positive/negative does not need to be performed by adder 42a. 

[0131] Adder 44b has the function which adds the signal outputted from two adaptation filters 
42b and 43a, and is outputted to subtractor 45b, and the addition result concerned outputted to 
subtractor 45b serves as the interference signal component FMQ in Q component of an input 
signal (namely, Q component of an interference signal component) (t). 
[0132] Here, the I component FMI of the interference signal component outputted from the 
above-mentioned adder 44a (t) is shown by the formula 20, and the Q component FMQ of the 
interference signal component outputted from the above-mentioned adder 44b (t) is shown by 
the formula 21 . In addition, ul in a formula 20 and a formula 21 (t) and uQ (t) are vectors, and 
these [ ul ] (t) and uQ (t) are equivalent to I component and Q component of u (t) which were 
shown by the formula 1 of the 1 st example of the above. 
[0133] 

[Equation 20] 

FMI (t) = (hi (t.) * u I (t) } + {-hQ (t) * u Q (t) ) 

• • (S20) 

0134] 

Equation 21] 

FMQ (t) = fh I (t) *uQ (t) } + (hQ (t) * u I ( t) ) 

• • (5t 2 1 ) 

[0135] By the function which combined the above-mentioned adaptation filters 42a, 42b, 43a, 
and 43b and Adders 44a and 44b in this example While computing a difference with the inner 
product value of Q component vector which consists of the inner product value of I component 
vector which consists of I component value of two or more continuous time of day, and the 
predetermined 1st tap multiplier vector, and Q component value of the two or more time of day 
concerned, and the predetermined 2nd tap multiplier vector as an I total value A calculation 
means to compute the sum with the inner product value of the inner product value of the Q 
component vector concerned and the 1st tap multiplier vector concerned, the I component 
vector concerned, and the 2nd tap multiplier vector concerned as a Q total value is constituted. 

[0136] In addition, are equivalent to I component vector which consists of I component value of 
two or more time of day when the above-mentioned ul (t) continues in this example. Are 
equivalent to Q component vector to which the above-mentioned uQ (t) changes from Q 
component value of the two or more time of day concerned. The above-mentioned hi (t) is 
equivalent to the 1st tap multiplier vector, the above-mentioned hQ (t) is equivalent to the 2nd 
tap multiplier vector, the above-mentioned FMI (t) is equivalent to I total value, and the above- 
mentioned FMQ (t) is equivalent to Q total value. 
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[0137] Subtracter 45a inputs the input signal rl of I component (t) and the output signal FMI 
from adder 45a (t) which have not been delayed, and has the function which subtracts the 
output signal FMI concerned (t) from the input signal rl concerned (t), and outputs the 
subtraction result el concerned (t). Similarly, subtracter 45b inputs the input signal rQ of Q 
component (t) and the output signal FMQ from adder 44b (t) which have not been delayed, and 
has the function which subtracts the output signal FMQ concerned (t) from the input signal rQ 
concerned (t), and outputs the subtraction result eQ concerned (t). Here, the above-mentioned 
subtraction result el (t) and eQ (t) are signals outputted from the interference clearance circuit 
of this example. 

[0138] By the tap multiplier control signal from the filter tap multiplier operation control section 
46 mentioned later being serially updated in this example Since the interference wave extract 
signal FMI of the above-mentioned I component and Q component (t) and FMQ (t) serve as an 
interference signal in I component of an input signal, and Q component, and the same signal, 
respectively, The above-mentioned subtraction result el (t) and eQ (t) become the signal which 
removed the interference signal concerned from I component and Q component of an input 
signal, respectively, i.e., the diffusion signal by the CDMA method. 

[0139] The signal rl (t-tau) outputted to the filter tap multiplier operation control section 46 from 
two delay elements 41a and 41b, The signal el outputted from rQ (t-tau) and two subtracters 
45a arid 45b (t), eQ (t) is inputted and the filter tap multiplier operation control section 46 uses 
these signals. It has the function which calculates a tap multiplier control signal which serves 
as an interference signal component which the signal outputted from each adaptation filters 
42a, 42b, 43a, and 43b described above, and is outputted to each adaptation filter 42a, 42b, 
43a, and 43b. In addition, in this example, while the same tap multiplier control signal is 
outputted, for example to two adaptation filters 42a and 42b, it has set up so that the 
interference signal component FMI (t) shown by the above-mentioned formula 20 or the above^ 
mentioned formula 21 and FMQ (t) may be generated with the same tap multiplier control 
signal being outputted to the two remaining adaptation filters 43a and 43b. 
[0140] In the filter tap multiplier operation control section 46 of this example, the tap multiplier 
control signal is calculated using the algorithm for the complex operation of LMS shown, for 
example in the 1st example of the above. In addition, the updating type of LMS in this 
algorithm is shown by a formula 22 and the formula 23. 
0141] 

Equation 22] 

hi (t + 1) — hi (t) 

+ Cel (t) * u I (t) + e Q (t) * u Q (t) ) 

• - «2 2) 

[0142] 

[Equation 23] 

hQ (t+1) -hQ it) 

+ (eQ (t) *ul (t)-el (t)*uQ(t)) 

• • (£2 3) 

[0143] Here, hi (t) and hQ (t) are the filter tap multiplier sequences in time of day t, mu is a step 
size parameter which is a multiplier related to the time amount and precision of convergence, 
and ul (t) and uQ (t) are the input signal sequences in the shift register of the adaptation filters 
42a and 43a, and the shift register of the adaptation filters 42b and 43b as mentioned above, 
respectively. Moreover, as el (t) and eQ (t), the signal outputted from subtractor 45a or 
subtractor 45b, respectively is used like the case of the 1st example of the above. In addition, 
ul (t) and uQ (t) are vectors as described above. 
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[0144] In this example, the filter tap multiplier sequence hi (t) which can remove the 
interference signal component which is not removed by the non-functionality about a diffusion 
signal component, and has functionality comparatively like the case of the 1st example of the 
above by carrying out renewal of sequential of the filter tap multiplier sequence hi (t) and the 
hQ (t) with the above operation algorithms, and hQ (t) are generable. Moreover, in this 
example, since it faces calculating the filter tap multiplier sequence hi (t) and hQ (t) and both I 
component and Q component are taken into consideration, the precision of interference 
clearance can be raised further. 

[0145] It is made to describe above in this example. With the tap multiplier control signal from 
the filter tap multiplier operation control section 46 Adaptation filter 42a, When 42b, 43a, and 
43b extract I component and Q component of an interference signal component with the 
comparatively correlation in I component of an input signal, and Q component An extract 
means to extract I component and Q component of the interference signal component 
concerned by making into an interference signal component the signal component which has 
correlation between the input signals which while gave time difference and consist of I 
component and Q component of an input signal and another side which consist of I component 
and Q component is constituted. 

[0146] Moreover, a clearance means by which the function of the above-mentioned subtractors 
45a and 45b removes Q component of the interference signal component extracted while 
removing I component of the extracted interference signal component from I component of an 
input signal from Q component of an input signal in this example, It reaches. While subtracting 
I total value computed by the calculation means using Q component vector which consists of Q 
component value of I component vector which consists of I component value of two or more 
continuous time of day which shifted from I component value of object time of day the above 
predetermined time by one chip of a diffusion sign compared with the object time of day 
concerned, and the two or more time of day concerned A subtraction means to subtract Q total 
value computed by the calculation means using the I component vector concerned and the Q 
component vector concerned from Q component value of the object time of day concerned is 
constituted. 

[0147] In addition, in this example, the above-mentioned rl (t) is equivalent to I component 
value of object time of day. Are equivalent to I component vector which consists of I 
component value of two or more continuous time of day when the above-mentioned rQ (t) was 
equivalent to Q component value of object time of day at, and the above-mentioned ul (t) 
shifted the above predetermined time by one chip of a diffusion sign compared with object time 
of day. While subtracting I total value FMI (t) which the above-mentioned uQ (t) was equivalent 
to Q component vector which consists of Q component value of the two or more time of day 
concerned, and described above from I component value rl of object time of day (t) with the 
subtraction means Q total value FMQ (t) described above from Q component value rQ of 
object time of day (t) is subtracted. 

[0148] By moreover, the function of the filter tap multiplier operation control section 46 
described above in this example According to the set-up regulation, the 1st tap multiplier 
vector and the 2nd tap multiplier vector by carrying out renewal of sequential according to the 
subtraction result of a subtraction means An updating means to bring I total value and Q total 
value which are computed by the calculation means according to progress of object time of 
day close to I component of an interference signal value and Q component of an interference 
signal value, respectively is constituted. 

[0149] In addition, in this example, the LMS algorithm is used as a set-up regulation and 
above-mentioned el (t) and above-mentioned eQ (t) are equivalent to the subtraction result of 
a subtraction means, moreover, when an LMS algorithm etc. is used like this example While I 
total value FMI (t) described above by carrying out renewal of sequential of the 1st tap 
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multiplier vector hi (t) and the 2nd tap multiplier vector hQ (t) according to progress of the 
object time of day t approaches I component of an interference signal value gradually The 
above-mentioned Q total value FMQ (t) approaches Q component of an interference signal 
value gradually. 

[0150] As mentioned above, in the receiver of this example, by using the property of a diffusion 
signal, the interference signal concerned is removable from I component and Q component of 
an input signal including the diffusion signal by which the diffusion modulation was carried out 
with the CDMA method, and an interference signal, thereby, degradation of receiving quality 
can be prevented and receiving quality can be raised. 

[0151] In addition, although this example showed the configuration with which the signal 
outputted from Subtracters 45a and 45b is not delayed as shown in above-mentioned drawing 
6 as a desirable mode As shown in drawing 7 used by explanation of the 6th example 
mentioned later, for example, subtracter 55a, While delaying the input signal inputted into 55b 
by delay elements 51a and 51b, the same effectiveness as the above can be acquired also by 
the configuration with which the input signal inputted into the adaptation filters 52a, 52b, 53a, 
and 53b or the filter tap multiplier operation control section 56 is not delayed. Here, if the 
configuration shown in drawing 7 removes the point that the subtracter 55a and 55b side is 
equipped with delay elements 51a and 51b, it is the same as the configuration shown in 
above-mentioned drawing 6 almost. 

[0152] Moreover, as the 1st example of the above showed, for example, the effectiveness of 
the same interference clearance as the above can also be acquired using algorithms other 
than the LMS algorithm for the above-mentioned complex operation, and the case where the 
RLS algorithm for a complex operation is used as an example in the configuration shown in 
above-mentioned drawing 6 is shown. In addition, below, the thing equivalent to ul (t) and uQ 
(t), hi (t) and hQ (t), above-mentioned el (t) and eQ (t) and above-mentioned rl (t), and rQ (t) is 
shown from [ of explanation ] expedient using the same sign. 

[0153] All parameters, such as u (t) shown, for example by the formula 7 of the 1st example of 
the above - the formula 10, h (t), e (t), k (t), and P (t), are constituted from the element of 
complex by the RLS algorithm for a complex operation. Here, by making gamma and omega 
into the real number, when j is used as a notation showing imaginary part, the complex 
element of arbitration is expressed as (gamma+j omega). And the RLS algorithm for a complex 
operation realizes a serial update process as shown in the 1st example of the above in a 
complex operation by separating the real part and imaginary part of each parameter which 
were described above, for example, and using as the parameter of I component, and a 
parameter of Q component, respectively. 

[0154] In addition, concretely, in this example, while setting real part of u (t) to ul (t), imaginary 
part is set to uQ (t). While imaginary part is set to hQ (t) while setting real part of h (t) to hi (t), 
and setting real part of e (t) to el (t), it carries out setting imaginary part to eQ (t) etc., and 
processing which removes an interference signal component from the I component rl (t) and 
the Q component rQ (t) of an input signal is performed. 

[0155] The interference signal concerned is removable from I component and Q component of 
the input signal which includes the diffusion signal by which the diffusion modulation was 
carried out with the CDMA method, and an interference signal like the case where the LMS 
algorithm for a complex operation described above when the RLS algorithm for a complex 
operation was used as shown above for example, is used. 

[0156] Next, the 6th example of this invention is explained with reference to drawing 7 . An 
example of the interference clearance circuit with which the receiver concerning this invention 
is equipped is shown in this drawing, and this circuit is equipped with the delay elements 51a 
and 51b, the adaptation filters 52a, 52b, 53a, and 53b, Adders 54a and 54b, Subtractors 55a 
and 55b, and the filter tap multiplier operation control section 56 which have the almost same 
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function as what was shown in drawing 6 of the 5th example of the above. 
[0157] Here, eviery time the configuration of this example shown in drawing 7 removes the 
point that the subtractor 55a and 55b side is equipped with two delay elements 51a and 51 b, 
respectively, since it is almost the same as the configuration shown in above-mentioned 
drawing 6 , below, it mainly explains the different configuration and the actuation from the case 
of the 5th example of the above. Moreover, although this example shows as an example the 
case where the LMS algorithm for a complex operation is used, for example, other algorithms 
can also be used as the 5th example of the above showed. 

[0158] While the I component rl (t-tau) of the input signal delayed by delay element 51a is 
inputted into subtractor 55a in this example and the Q component rQ of the input signal 
delayed by delay element 51b (t) is inputted into subtractor 55b The I component rl of the input 
signal which is not delayed (t) Adaptation filter 52a, The Q component rQ of the input signal 
which is not delayed while being inputted into 53a or the filter tap multiplier operation control 
section 56 (t) is inputted into the adaptation filters 52b and 53b or the filter tap multiplier 
operation control section 56. 

[0159] Here, tau is a time delay given by two delay elements 51a and 51b, and the time 
amount of filter tap several n [ of the adaptation filters 52a, 52b, 53a, and 53b ] one half extent 
is set up as this time delay tau, for example like the case of the 2nd example of the above in 
this example. Moreover, as this time delay tau, big time amount is set up, for example like the 
case of the 2nd example of the above compared with the time amount for one chip of a 
diffusion sign. 

[0160] The sequence ul (t) in the shift register concerned of the I component rl (t) inputted into 
the shift register of the adaptation filters 52a and 53a is equivalent to I component of u (t) 
shown by the formula 1 3 of the 2nd example of the above concretely. Moreover, the sequence 
uQ (t) in the shift register concerned of the Q component rQ (t) inputted into the shift register of 
the adaptation filters 52b and 53b, for example is equivalent to Q component of u (t) shown by 
the formula 13 of the 2nd example of the above. In addition, ul (t) and uQ (t) are vectors. 
[01 61 ] Moreover, the filter tap multiplier operation control section 56 of this example for 
example, like filter tap multiplier h (t) shown in the formula 14 of the 2nd example of the above 
The filter tap multiplier hi (tau+1) corresponding to rl (t-tau) and rQ (t-tau), While setting hQ 
(tau+1 ) to 0, the filter tap multiplier h concerned (tau+1 ) According to the regulation before and 
behind hQ (tau+1 ) which sets the filter tap multiplier of alpha individual to 0, respectively, 
renewal of sequential of the filter tap multiplier sequence hi (t) and the hQ (t) is carried out, and 
it outputs to the adaptation filters 52a, 52b, 53a, and 53b. 

[0162] Here, as alpha, the number which is equivalent to the above predetermined time by one 
chip of a diffusion sign is set up, for example like the case of the 2nd example of the above. 
The filter tap multiplier sequence hi of I phase (t) is shown by the formula 24, and, specifically, 
the filter tap multiplier sequence hQ of Q phase (t) is shown by the formula 25. In addition, hi 
(t) and hQ (t) are vectors. Moreover, hl1-hln are the filter tap multipliers of I phase, and hQ1- 
hQn are the filter tap multipliers of Q phase. 
P163] 

Equation 24] 

hi (t) 

~ (h 11, - • hi (r-a), 0, 

■ • • , 0 , h I ( t +2+ a ) j • • • , Kin} 
• • (*24) 

[0164] 

[Equation 25] 
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hQ (t) 

= (hQl, • • hQ(r-tt), 0, 

• • 0, hQ(t+2+a), • ■ hQftf 
• • (5*25) 

[0165] Moreover, it is shown by the formula 20 of the 5th example of the above, and the same 
formula, and the Q component FMQ of the interference signal component outputted from 
adder 54b (t) is shown for the I component FMI of the interference signal component outputted 
from adder 54a (t) by the formula 21 of the 5th example of the above, and the same formula. 
Moreover, subtractor 55a subtracts the input signal FMI (t) from [ from the I component rl (t- 
tau) from delay element 51a ] adder 54a, and outputs the subtraction result el concerned (t), 
and subtractor 55b subtracts the input signal FMQ (t) from [ from the Q component rQ (t-tau) 
from delay element 51b ] adder 54b, and outputs the subtraction result eQ concerned (t). 
[0166] Moreover, in the filter tap multiplier operation control section 56 of this example, 
carrying out renewal of sequential of two filter tap multiplier sequences hi (t) and the hQ (t) 
using the output signal el (t) from the I component rl (t) and the Q component rQ (t) of the input 
signal which is not delayed, and the two above-mentioned subtractors 55a and 55b and eQ (t) 
is performed. This updating type is shown by the same formula as the formula 22 of the 5th 
example of the above, and a formula 23. 

[0167] The filter tap multiplier sequence hi as shown in the above-mentioned formula 24 and 
the above-mentioned formula 25 here (t), It is the same as for example, the 2nd example of the 
above showed the principle which can remove an interference signal from an input signal with 
high degree of accuracy by using hQ (t). Both I component and Q component which 
progressed the above time by one chip compared with the I component rl (t-tau) and the Q 
component rQ (t-tau) of an input signal which are inputted into Subtractors 55a and 55b, I 
component which was overdue the above time by one chip, and Q component are used. 
Namely, the interference wave extract signal FMI (t), It is because FMQ (t) is computed. 
[0168] By the function which combined the above-mentioned adaptation filters 52a, 52b, 53a, 
and 53b and Adders 54a and 54b in this example While computing a difference with the inner 
product value of Q component vector which consists of the inner product value of I component 
vector which consists of I component value of two or more continuous time of day, and the 
predetermined 1st tap multiplier vector, and Q component value of the two or more time of day 
concerned, and the predetermined 2nd tap multiplier vector as an I total value A calculation 
means to compute the sum with the inner product value of the inner product value of the Q 
component vector concerned and the 1st tap multiplier vector concerned, the I component 
vector concerned, and the 2nd tap multiplier vector concerned as a Q total value is constituted. 

[0169] In addition, are equivalent to I component vector which consists of I component value of 
two or more time of day when the above-mentioned ul (t) continues in this example. Are 
equivalent to Q component vector to which the above-mentioned uQ (t) changes from Q 
component value of the two or more time of day concerned. The above-mentioned hi (t) is 
equivalent to the 1st tap multiplier vector, the above-mentioned hQ (t) is equivalent to the 2nd 
tap multiplier vector, the above-mentioned FMI (t) is equivalent to I total value, and the above- 
mentioned FMQ (t) is equivalent to Q total value. 

[0170] Moreover, I component vector which consists of I component value of two or more time 
of day when it continues before and behind the object time of day concerned and the object 
time of day concerned from I component value of object time of day by the function of the 
above-mentioned subtractors 55a and 55b in this example and these two or more time of day 
() Namely, while subtracting I total value computed by the calculation means using Q 
component vector which consists of Q component value of two or more time of day when it 
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continues before and behind the above mentioned object time of day and the object time of 
day concerned A subtraction means to subtract Q total value computed by the calculation 
means using the I component vector concerned and the Q component vector concerned from 
Q component value of the object time of day concerned is constituted. 
[0171] In addition, in this example, the above-mentioned rl (t-tau) is equivalent to I component 
value of object time of day. The above-mentioned rQ (t-tau) is equivalent to Q component 
value of object time of day, and the above-mentioned ul (t) is equivalent to I component vector 
which consists of I component value of two or more time of day when it continues before and 
behind object time of day and the object time of day concerned. While subtracting I total value 
FMI (t) which the above-mentioned uQ (t) was equivalent to Q component vector which 
consists of Q component value of these two or more time of day, and described above with the 
subtraction means from I component value rl (t-tau) of object time of day Q total value FMQ (t) 
described above from Q component value rQ (t-tau) of object time of day is subtracted. 
[0172] By moreover, the function of the filter tap multiplier operation control section 56 
described above in this example If the component corresponding to I component value and Q 
component value of object time of day is made into zero in the component of the 1 st tap 
multiplier vector and the 2nd tap multiplier vector According to the regulation which made zero 
the component corresponding to I component value and Q component value whose gap from 
the object time of day concerned is less than the predetermined time amount of a more than by 
one chip of a diffusion sign, the 1st tap multiplier vector and the 2nd tap multiplier vector by 
carrying out renewal of sequential according to the subtraction result of a subtraction means 
both An updating means to bring I total value and Q total value which are computed by the 
calculation means according to progress of object time of day close to I component of an 
interference signal value and Q component of an interference signal value, respectively is 
constituted. 

[0173] in addition, in this example If the regulation which fixed the specific filter tap multiplier to 
zero makes zero the component corresponding to I component value and Q component value 
of object time of day in the component of the 1st tap multiplier vector and the 2nd tap multiplier 
vector as shown in the above-mentioned formula 24 and the above-mentioned formula 25 The 
gap from the object time of day concerned is [ both ] equivalent to the regulation which made 
zero the component corresponding to I component value and Q component value which are 
less than the predetermined time amount of a more than by one chip of a diffusion sign. 
Moreover, in this example, above-mentioned el (t) and above-mentioned eQ (t) are equivalent 
to the subtraction result of a subtraction means, moreover, when an LMS algorithm etc. is used 
like this example By carrying out renewal of sequential of the 1st tap multiplier vector hi (t) and 
the 2nd tap multiplier vector hQ (t) according to progress of object time of day (t-tau) While the 
above-mentioned I total value FMI (t) approaches I component of an interference signal value 
gradually, the above-mentioned Q total value FMQ (t) approaches Q component of an 
interference signal value gradually. 

[0174] Moreover, I component vector described above in this example, Q component vector, 
the 1st tap multiplier vector, As [ all the dimensions of the 2nd tap multiplier vector are the 
same, for example, ] the 2nd example of the above showed, and as this dimension For 
example, as shown in the above-mentioned formula 24 and the above-mentioned formula 25, 
when the specific filter tap multiplier in two filter tap multiplier sequences is made into zero, the 
dimension which can leave the filter tap multiplier which is not zero to right and left of the list of 
the zero concerned is set up. 

[0175] As mentioned above, in the receiver of this example, by using the property of a diffusion 
signal, the interference signal concerned is removable from I component and Q component of 
an input signal including the diffusion signal by which the diffusion modulation was carried out 
with the CDMA method, and an interference signal with high degree of accuracy, thereby, 
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degradation of receiving quality can be prevented and receiving quality can be raised. 
[0176] Next, the 7th example of this invention is explained with reference to drawing 8 . An 
example of the interference clearance circuit with which the receiver concerning this invention 
is equipped is shown in this drawing, and this circuit is equipped with the adaptation filters 61a, 
61b, 62a, and 62b, Adders 63a and 63b, and the filter tap multiplier operation control section 
64 which have the almost same function as what was shown in drawing 7 of the 6th example 
of the above. 

[0177] Here, every time the configuration of this example shown in drawing 8 removes the 
point of having neither the delay element nor the subtractor, since it is almost the same as the 
configuration shown in above-mentioned drawing 7 , below, it mainly explains the different 
configuration and the actuation from the case of the 7th example of the above. Moreover, 
although this example shows as an example the case where an LMS algorithm is used, for 
example, other algorithms can also be used as the 1st example of the above showed. 
[0178] two or more filter tap multipliers hi (tau+1 -alpha) fixed to 0 as shown, for example by the 
formula 24 of the 6th example of the above in this example - by fixing only the filter tap 
multiplier hi (tau+1 ) corresponding to I component value rl (t-tau) of object time of day to 
values other than zero in hi (tau+1+alpha) A delay element and a subtractor are omitted and it 
enables it to acquire the effectiveness of the same interference clearance as the case of the 
6th example of the above. 

[0179] Namely, the filter tap multiplier operation control section 64 of this example For 
example, as shown in a formula 26 and a formula 27 If the filter tap multiplier hi (tau+1) 
corresponding to rl (t-tau) is made into the predetermined value beta If the regulation before 
and behind the filter tap multiplier hi (tau+1 ) concerned which sets the filter tap multiplier of 
alpha individual to 0, respectively, and the filter tap multiplier hQ (tau+1) corresponding to rQ 
(t-tau) are both set to 0 According to the regulation before and behind the filter tap multiplier 
hQ (tau+1 ) concerned which sets the filter tap multiplier of alpha individual to 0, respectively, 
renewal of sequential of the filter tap multiplier sequence hi (t) and the hQ (t) is both carried 
out, and it outputs to the adaptation filters 61a, 61b, 62a, and 62b. Here, the number which is 
equivalent to the above predetermined time by one chip of a diffusion sign as for example, the 
6th example of the above showed as alpha is set up. Moreover, as beta, the signal el (t) 
outputted from an interference clearance circuit like the case of the 3rd example of the above 
and the value suitable for the level adjustment of eQ (t) are set up. In addition, hi (t) and hQ (t) 
are vectors. 
[0180] 

[Equation 26] 

hl(t) 

= (h T 1 , hl(r-a), O. - • • , 0, $, 0, 



0181] 

Equation 27] 

hQ (t) 

= IbQl, • • • , hQ(r-a), 0, • -, 0, 0, 0, 

• • • . 0, hQ(r^fl), - • • , hQn} 
• • (tZ2 7) 

[01 82] For example, like the case of the 3rd example of the above, if the above filter tap 
multiplier sequences hi (t) and hQ (t) are used The signal el (t) carried out is outputted. the 
signal with which the interference signal was removed from I component of an input signal like 



0, h I ( t+2+a), 



h I n} 



K2 6) 
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the signal outputted from adder 63a by subtractor 55a shown in d rawing 7 of the 6th example 
of the above - beta twice - the signal with which the interference signal was removed from Q 
component of an input signal like the signal outputted from adder 63b by subtractor 55b shown 
in drawing 7 of the 6th example of the above - beta twice - the signal eQ (t) carried out is 
outputted. 

[0183] The I component rl (t) and the Q component rQ (t) of the input signal from which the 
filter tap multiplier operation control section 64 is not delayed by this example here, and the 
above-mentioned two adders 63a, According to the updating type same with having been 
shown in the formula 22 and formula 23 of the 5th example of the above, two filter tap 
multiplier sequences hi (t) and hQ (t) by carrying out renewal of sequential, using the output 
signal el from 63b (t), and eQ (t) while bringing an output signal el (t) close to a twice [ beta ] 
as many signal as the signal which removed the interference signal from I component of an 
input signal gradually, bringing an output signal eQ (t) close to a twice [ beta ] as many signal 
as the signal which removed the interference signal from Q component of an input signal 
gradually is performed. 

[0184] By the function which combined the above-mentioned adaptation filters 61a, 61b, 62a, 
and 62b and Adders 63a and 63b in this example A difference with the inner product value of 
Q component vector which consists of the inner product value of I component vector which 
consists of I component value of two or more time of day when it continues before and behind 
object time of day and the object time of day concerned, and the predetermined 1st tap 
multiplier vector, and Q component value of these two or more time of day, and the 
predetermined 2nd tap multiplier vector is made into I total value. While computing, a 
calculation means to compute the sum with the inner product value of the inner product value 
of the Q component vector concerned and the 1st tap multiplier vector concerned, the I 
component vector concerned, and the 2nd tap multiplier vector concerned as a Q total value is 
constituted. 

[0185] In addition, in this example, the above-mentioned rl (t-tau) is equivalent to I component 
value of object time of day. Are equivalent to I component vector to which the same sequence 
as ul (t) which the above-mentioned rQ (t-tau) was equivalent to Q component value of object 
time of day, for example, was shown in the 6th example of the above changes from I 
component value of two or more time of day when it continues before and behind object time 
of day and the object time of day concerned. For example, are equivalent to Q component 
vector to which the same sequence as uQ (t) shown in the 6th example of the above changes 
from Q component value of these two or more time of day. The above-mentioned hi (t) is 
equivalent to the 1st tap multiplier vector, the above-mentioned hQ (t) is equivalent to the 2nd 
tap multiplier vector, the above-mentioned el (t) is equivalent to I total value, and the above- 
mentioned eQ (t) is equivalent to Q total value. 

[0186] By moreover, the function of the filter tap multiplier operation control section 64 
described above in this example If the component corresponding to I component value and Q 
component value of object time of day is made into predetermined values other than zero in 
the component of the 1st tap multiplier vector If the gap from the object time of day concerned 
both makes zero the component corresponding to I component value and Q component value 
of object time of day in the component of the regulation which made zero the component 
corresponding to I component value and Q component value of time of day which are less than 
the predetermined time amount of a more than by one chip of a diffusion sign, and the 2nd tap 
multiplier vector According to the regulation which made zero the component corresponding to 
I component value and Q component value of the time of day whose gap from the object time 
of day concerned is less than the predetermined time amount of a more than by one chip of a 
diffusion sign, the 1st tap multiplier vector and the 2nd tap multiplier vector by carrying out 
renewal of sequential according to the calculation result of a calculation means both The 
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updating means put close to the predetermined number double value of the value which 
subtracted Q component of the predetermined number double value of the value which 
subtracted I component of I component value to an interference signal value for I total value 
and Q total value which are computed by the calculation means according to progress of 
object time of day, respectively, and Q component value to an interference signal value is 
constituted. 

[0187] in addition, in this example As shown in the above-mentioned formula 26, while fixing 
the filter tap multiplier corresponding to I component value and Q component value of object 
time of day to values other than zero If the regulation which fixed the specific filter tap multiplier 
before and behind the filter tap multiplier concerned to zero makes the component 
corresponding to I component value and Q component value of object time of day 
predetermined values other than zero in the component of the 1 st tap multiplier vector Are 
equivalent to the regulation which made zero the component corresponding to I component 
value and Q component value of the time of day whose gap from the object time of day 
concerned is both less than the predetermined time amount of a more than by one chip of a 
diffusion sign. As shown in the above-mentioned formula 27, while fixing the filter tap multiplier 
corresponding to I component value and Q component value of object time of day to zero If the 
regulation which fixed the specific filter tap multiplier before and behind the filter tap multiplier 
concerned to zero makes zero the component corresponding to I component value and Q 
component value of object time of day in the component of the 2nd tap multiplier vector The 
gap from the object time of day concerned is [ both ] equivalent to the regulation which made 
zero the component corresponding to I component value and Q component value of time of 
day which are less than the predetermined time amount of a more than by one chip of a 
diffusion sign. 

[0188] Moreover, in this example, above-mentioned el (t) and above-mentioned eQ (t) are 
equivalent to the calculation result (namely, I total value and Q total value) of a calculation 
means, moreover, when an LMS algorithm etc. is used like this example By carrying out 
renewal of sequential of the 1st tap multiplier vector hi (t) and the 2nd tap multiplier vector hQ 
(t) according to progress of object time of day (t-tau) While approaching the predetermined 
number double value of the value from which the above-mentioned I total value el (t) 
subtracted I component of I component value to the interference signal value of an input signal 
gradually, the predetermined number double value of the value from which the above- 
mentioned Q total value eQ (t) subtracted Q component of Q component value to the 
interference signal value of an input signal gradually is approached. 

[0189] As mentioned above, in the receiver of this example, by using the property of a diffusion 
signal, the interference signal concerned is removable from I component and Q component of 
an input signal including the diffusion signal by which the diffusion modulation was carried out 
with the CDMA method, and an interference signal with high degree of accuracy, thereby, 
degradation of receiving quality can be prevented and receiving quality can be raised. 
Moreover, in the receiver of this example, for example like the case of the 3rd example of the 
above, since a delay element and a subtracter are omissible, the magnitude of hardware can 
be reduced, and adjusting the above-mentioned predetermined value beta can adjust the 
signal el after the interference clearance outputted from an interference clearance circuit (t), 
and the level of eQ (t). 

[0190] Next, the 8th example of this invention is explained with reference to drawing 9 . An 
example of the interference clearance circuit with which the receiver concerning this invention 
is equipped is shown in this drawing, it has the delay element 71 , the adaptation filter 72, the 
subtractor 73, and the filter tap multiplier operation control section 74 which have the same 
function as what was shown in drawing 3 of the 2nd example of the above, and this circuit is 
equipped with the tap multiplier reset section 75 which is the characteristic component of this 
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example. 

[0191] Here, every time the configuration of this example shown in drawing 9 removes the 
point of having the tap multiplier reset section 75, since it is the same as the configuration 
shown in above-mentioned drawing 3 , below, it mainly explains the different configuration and 
the actuation from the case of the 2nd example of the above. Moreover, although this example 
shows as an example the case where an LMS algorithm is used, for example, other algorithms 
can also be used as the 1st example of the above etc. showed. 

[0192] The above-mentioned tap multiplier reset section 75 inputs filter tap multiplier sequence 
h (t) in which renewal of sequential is carried out by the filter tap multiplier operation control 
section 74 from the filter tap multiplier operation control section 74 concerned. When inputted 
filter tap multiplier sequence h (t) detects having suited the conditions set up beforehand, for 
example Directions are given to the filter tap multiplier operation control section 74 concerned, 
and it has the function to set filter tap multiplier sequence h (t) in which renewal of sequential is 
carried out by the filter tap multiplier operation control section 74 concerned as predetermined 
initial sequence h (0) (reset). In addition, h (t) and h (0) are vectors. 

[0193] In this example, the tap multiplier reset section 75 is equipped with the function which 
resets filter tap multiplier sequence h (t) to initial sequence h (0) all whose filter tap multipliers 
are 0 as a desirable example according to either the filter tap multiplier hi of n pieces which 
constitutes filter tap multiplier sequence h (t) or - hn having detected having exceeded the 
threshold hth set up beforehand. In addition, initial sequence [ of this example ] h (0) is shown 
by the formula 28. 
[0194] 

[Equation 28] 

h (0> - <0, 0, • « •, 0) • • W2 8) 

[0195] Moreover, the advantage at the time of having the tap multiplier reset section 75 like 
this example is explained. For example, when the interference signal is included in input-signal 
r (t), in the filter tap multiplier operation control section 74, renewal of sequential is carried out 
and filter tap multiplier sequence h (t) which can extract only the interference signal concerned 
from concerned input-signal r (t) is generated. On the other hand, since there is no object 
(namely, interference signal) subtracted from concerned input-signal r (t) when the interference 
signal is not included in input-signal r (t), it can be said that all the filter tap multipliers h1-hn 
that constitute filter tap multiplier sequence h (t) ideally are set to 0 as shown in the above- 
mentioned formula 28. 

[0196] However, when an interference clearance circuit like this example is constituted 
actually, it is not restricted that the ideal filter tap multiplier sequence which also not 
necessarily described above that the non-functionality of the diffusion signal used in the 
interference clearance circuit concerned, for example set actually, and shifted from an ideal 
somewhat for a certain reason is acquired, namely, all the filter tap multipliers h1-hn are not 
necessarily ideally set to 0. And it may also arise that 1 or two or more filter tap multipliers h1- 
hn which constitute filter tap multiplier sequence h (t), for example emit. In such a case, the 
error rate of the diffusion signal outputted from an interference clearance circuit will get very 
bad. 

[0197] So, in the tap multiplier reset section 75 of this example, the above divergence 
conditions are avoided by performing reset processing using the above thresholds hth and 
initial sequence h (0). That is, in the interference clearance circuit of this example, since 
resetting concerned filter tap multiplier sequence h (t) to initial sequence h (0) every is 
repeatedly performed whenever one of the filter tap multipliers h1-hn exceeds a threshold hth 
even if filter tap multiplier sequence h (t) becomes emitting, for example, it can prevent that 
filter tap multiplier sequence h (t) emits. In addition, as a threshold hth of this example, the 
value (for example, value with the indication to emit) which can prevent divergence of filter tap 
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multiplier sequence h (t) as mentioned above is set up. 

[0198] When the conditions to which the tap multiplier vector was set are suited by the above- 
mentioned function of the tap multiplier reset section 75, the resetting means which sets the 
tap multiplier vector concerned as a predetermined initial vector consists of these examples. In 
addition, in this example, it is equivalent to the conditions to which the conditions which the 
above-mentioned filter tap multiplier sequence h (t) is equivalent to a tap multiplier vector, and 
start the above-mentioned threshold hth were set, and the above-mentioned initial sequence h 
(0) is equivalent to a predetermined initial vector. 

[0199] Moreover, as conditions for resetting a tap multiplier vector, it may not necessarily be 
restricted to the conditions shown by this example, for example, various conditions may be set 
up according to a system use situation etc. Moreover, the zero vector does not necessarily 
need to be used like this example as a predetermined initial vector, and various vectors may 
be used. As an example, the vector which doubled all the filter tap multipliers hi-hn that 
constitute concerned filter tap multiplier sequence h (t) according to one which constitutes filter 
tap multiplier sequence h (t) of the filter tap multipliers ht-hn having exceeded the 
predetermined threshold (1/2) was also able to be referred to as using as an initial vector. The 
resetting means told to this invention also includes a concept which uses the vector which 
adds predetermined data processing (for example, addition processing, subtraction 
processing, multiplication processing, division processing, and these should put together), and 
is acquired to current filter tap multiplier sequence h (t) in this way as an initial vector. 
[0200] Moreover, there is especially no definition as timing which performs reset processing of 
filter tap multiplier sequence h (t) by the tap multiplier reset section 75. For example, before 
filter tap multiplier sequence h (t) by which having suited the set-up conditions was detected is 
updated by the filter tap multiplier operation part 74, reset processing may be performed to 
concerned filter tap multiplier sequence h (t). Moreover, after the updating concerned is 
performed, for example, reset processing may be performed to the filter tap multiplier 
sequence h of the next time of day (t+1 ) etc. 

[0201] As mentioned above, in the receiver of this example, since filter tap multiplier sequence 
h (t) is reset by predetermined initial sequence h (0) according to the indication to which the 
filter tap multipliers h1-hn will carry out divergence etc. having appeared, the divergence 
concerned etc. can be prevented and, thereby, degradation of the error rate of the diffusion 
signal outputted from an interference clearance circuit can be prevented. 
[0202] In addition, it detects using FFT etc. that the interference signal is not included, for 
example in an input signal, the configuration it is made not to pass through the interference 
clearance circuit which changed the path of an input signal according to there having been the 
detection concerned, and the input signal concerned described above - or Although the 
above-mentioned divergence condition etc. can be prevented also by the configuration which 
fixes filter tap multiplier sequence h (t) to the zero vector according to there having been such 
detection Since there are the following nonconformities with such a configuration compared 
with the configuration which used the resetting means of this invention, it is not desirable. 
[0203] Namely, if an example is taken [ that changing to the situation that an interference 
signal is included in an input signal may arise from the situation that the interference signal is 
not included in an input signal by progress of time of day, for example, and ] It is necessary to 
have the detector which detects that an interference signal came to be included in an input 
signal after detecting that the interference signal is not included in an input signal with the 
configuration using the above FFT etc. This sake, There is nonconformity that the magnitude 
of hardware will become large and processing will be complicated. In addition, such 
nonconformity will become still larger when it has the electronic switch which performs the path 
change of the above-mentioned input signal. 

[0204] Moreover, although this example showed the configuration which equipped the 
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interference clearance circuit as shown in drawing 3 of the 2nd example of the above as an 
example with the tap multiplier reset section 75, an interference clearance circuit as shown in 
other examples (the 1st example of the above, the 3rd example of the above - the 7th example 
of the above) described above, for example can also equip with the tap multiplier reset section, 
and the same effectiveness as this example can acquire also in this case. In addition, since the 
filter tap multiplier sequence hi of I phase (t) and the filter tap multiplier sequence hQ of Q 
phase (t) are used in the case of the 5th example of the above etc., in the tap multiplier reset 
section, the reset processing same about these two filter tap multiplier sequences hi (t), hQ (t), 
or any one filter tap multiplier sequence as this example is performed. 
[0205] Next, the 9th example of this invention is explained with reference to drawing 10 . In 
addition, since the important section of the receiver concerning this example is the 
configuration of removing an interference signal from I component and Q component of an 
input signal or an input signal, below, it mainly explains the configuration concerned. The 
example of a configuration of the interference clearance circuit section with which the receiver 
concerning this invention is equipped is shown in above-mentioned drawing 10 , it connects 
with a serial and this interference clearance circuit section is equipped with the interference 
clearance circuits Z1-Zm of plurality (for example, m pieces). 

[0206] Here as each interference clearance circuits Z1-Zm for example, with the configuration 
which removes an interference signal component from an input signal The interference 
clearance circuit shown in the interference clearance circuit shown in drawing 1 of the 1st 
example of the above, or drawing 3 , The interference clearance circuit shown in drawing 3 of 
the 2nd example of the above, the interference clearance circuit shown in drawing 4 of the 3rd 
example of the above, the interference clearance circuit shown in drawing 5 of the 4th example 
of the above, the interference clearance circuit shown in drawing 9 of the 8th example of the 
above can be used. Moreover, with the configuration which removes an interference signal 
component, for example from I component and Q component of an input signal, the 
interference clearance circuit shown in the interference clearance circuit shown in drawing 6 of 
the 5th example of the above or drawing 7 , the interference clearance circuit shown in drawing 
7 of the 6th example of the above, the interference clearance circuit shown in drawing 8 of the 
7th example of the above can be used. 

[0207] Thus, by connecting an interference clearance circuit to multistage, even if it is the case 
where an interference signal component remains somewhat into the signal after the 
interference clearance outputted from interference [ the 1st step of] clearance circuit Z1 , the 
precision of interference clearance can be raised by processing the signal concerned 
sequentially in the latter interference clearance circuits Z2-Zm. In addition, the precision of 
interference clearance can be improved and receiving quality can be raised, so that there are 
many number of stageses of the interference clearance circuit linked to a serial. 
[0208] Here, as a configuration of the receiver concerning this invention, it may not necessarily 
be restricted to what was shown in the above example [ 1st ] - the 9th example, but various 
configurations may be used. It may be constituted as hardware circuitry from which may be the 
configuration controlled when a processor performs a control program in the hardware 
resources equipped with a processor, memory, etc., for example as the interference clearance 
processing performed by the receiver concerning this invention as an example, or reset 
processing of a filter tap multiplier sequence, and each functional means for performing the 
processing concerned, for example became independent of. 

[0209] Moreover, this invention can also be grasped as a record medium which can be read by 
computers, such as a floppy disk, CD-ROM, etc. which stored the above-mentioned control 
program, and processing concerning this invention can be made to carry out by inputting the 
control program concerned into a computer from a record medium, and performing a 
processor. Moreover, the receiver concerning this invention is applicable to various things, 
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such as a base station and a mobile station. 
[0210] 

[Effect of the Invention] It faces removing the interference signal concerned from an input 
signal including the diffusion signal by which the diffusion modulation was carried out with the 
CDMA method, and an interference signal according to the receiver concerning this invention, 
as explained above. The above time difference is given by one chip of a diffusion sign between 
two signals which distribute an input signal and are acquired. Since the signal component 
which has correlation between two signals which gave time difference is extracted as an 
interference signal component and the extracted interference signal component was removed 
from the input signal, An interference signal can be removed from an input signal using the 
property (non-functionality) of a diffusion signal, and, thereby, receiving quality can be raised. 
[021 1] Moreover, it faces removing the interference signal concerned from I component and Q 
component of an input signal including the diffusion signal by which the diffusion modulation 
was carried out with the CDMA method, and an interference signal according to the receiver 
concerning this invention. The above time difference is given by one chip of a diffusion sign 
between two signals which distribute between two signals which distribute I component and 
are acquired, and Q component, and are acquired. I component and Q component of the 
interference signal component concerned are extracted by making into an interference signal 
component the signal component which has correlation between the input signals which while 
gave time difference and consist of I component and Q component of an input signal and 
another side which consist of I component and Q component. Since Q component of the 
interference signal component extracted while removing I component of the extracted 
interference signal component from I component of an input signal was removed from Q 
component of an input signal, an interference signal is removable from an input signal like the 
above using the property of a diffusion signal. 

[0212] In addition, the configuration using an LMS algorithm, a RLS algorithm, etc. realized the 
above-mentioned interference clearance processing from an input signal, and interference 
clearance processing from I component and Q component of an input signal by the method 
that the high interference signal of functionality can be especially removed comparatively from 
an input signal as a desirable mode in the receiver concerning this invention using the property 
of a diffusion signal. 

[0213] Moreover, by facing performing interference clearance processing from an input signal 
using an LMS algorithm etc. in the receiver concerning this invention, for example, making a 
specific filter tap multiplier into zero Since the interference signal value subtracted from the 
input-signal value of a certain time of day was computed using both the input-signal value of 
time of day which progressed the above time by one chip compared with the time of day 
concerned/and the input-signal value of the time of day which was overdue the above time by 
one chip, For example, the precision of interference clearance can be raised compared with 
the case where only the input-signal value of the time of day for which only the input-signal 
value of time of day which progressed the above time by one chip was late is used: Moreover, 
in the receiver concerning this invention, even if it faces performing interference clearance 
processing from I component and Q component of an input signal, the precision of interference 
clearance can be raised similarly. 

[0214] Moreover, in the receiver concerning this invention, it faces performing interference 
clearance processing from an input signal using an LMS algorithm etc. as mentioned above. 
For example, by making the specific thing corresponding to the input-signal value of object 
time of day into predetermined values other than zero in the specific filter tap multiplier made 
into zero as mentioned above Since the predetermined number double value of the value 
which subtracted the interference signal value from the input-signal value was computed 
directly, for example, as the 3rd example of the above and the 4th example of the above 
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showed, a delay element and a subtractor are omissible. Moreover, similarly, even if it faces 
performing interference clearance processing from I component and Q component of an input 
signal, as the 7th example of the above showed, a delay element and a subtractor are 
omissible in the receiver concerning this invention. 

[0215] Moreover, in the receiver concerning this invention, since the filter tap multiplier 
sequence concerned was reset for the predetermined initial sequence when the conditions to 
which it faced performing interference clearance processing from an input signal and 
interference clearance processing from I component and Q component of an input signal using 
an LMS algorithm etc., for example, the filter tap multiplier sequence was set were suited, it 
can prevent that a filter tap multiplier carries out divergence etc. 



[Translation done.] 
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29vrm^7 hjubcommbcvtazommb 1 50 <? hfrzm^x&iazgttzx vn&ztih 1 mm* 
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3 4 

mti tthtz. mmm^Q.mwfih m i nxt>hvm<r> i mmv<zwm£.xmtm* 

m<? hfrM%m<zm<? hA>zm^xw.ib¥®. -eat bt:m£ftr>Tn.i&m<Dmm%tz&txm 

t«t o»aj$ns Qmmzm.t&mn^&k . 1 ? vivmm2 9 vrm*? v^m. 

mi* vrm*? h/w&tfs&2?»/7-ffia<? m*> dsmt&zttzx*). mmm<m*iz}& tx%n& 

mwxtimmo 1 mmt/Qftiimttttoti osajsfi* 1 mmm Qwmz*ti?ti 1 

m-t^mmt tfttosmm^ ^m^mmzm 1 0 0 0 1 1 

*r ssmafcfev^r. [ss^g^-sisawHff] cdma^wcj: 

m.<^h^b<otmm^ta-r intact . 20 -rsgfuatcau isam^^tt^fiifflLTT 

fc«i5-rSJft«-$:HfaJaJt<D0j^li:-rSfcfctfc:Sit [0 00 2 j 

vttKffl^^^xmm&vm&mzj&txr-r x&ztximto&mmbwmbv&wBm&maL 

78t^ hfrtmssmtizbtz* *). m&mco x »&. mmtzn. &mmx'tmmimb%zm j $ 

m*£&txmi&fm:j: mtmzmm s * getaro ST^^saw^fc* vmsmvxm 

nm> ^mi^mzm. t KmcoffizgiimtgrJv £s&@-c<i#99&J5 esq 9 ire £>*utffi& 

imm?Mi*?t:mfrh&tm£.&^x . [ o o o 3 ] a 1 1 jcti. fliif pn (flnflfrg?) 

<OIfi£^fi^^SI«^<.^h;H:Sf£(7)»l^<7r ^Hfc^^ii* idfc. l*{t ( l^l^) ojfeik 

h;UfcOrt«fifc^tLf>Si^Si|^Qj£*«*» Tm\$WL<M->yr-9 (fli.IT 1" fit" -1" 

QJ&K? Y)Vbm&>'%'2. ? -yZrmL^ hfr m^ttlf) »t>mfS.ZtVXtS 0 „ CKDf-yTr-^OM 

SRQj£^<.^h;^SKmi^«yr^iS^^i:co JtftWItiL fl 

rt8€kSKl«^^HPk^Km2^ y7'flaS'<.^ 40 i-tf^Sfeit^^l^yTT^JSLh-f^k^lffiEli 

WPfc4>l^fifc<tfRl£Q»£»fifc Lxm&tn\&$ *ftb<rmm&%<%hb\ l ^t:m:ttLX\ l y&. 

St. [0 0 04] RHfctt. l-ym-vTT-fwHf 

mi*? rmci? vtwfflt<?>*xiftnmm?) urn pi ( r ~> rmmr c) ti i/>itiv%(mm&<m 

m&<zmmznmhm**ri\m<rm£m.b-t m (t» hKraT) k$-*fcfts. ^^r. i^y 

ibb uzzmmm^vrrtim&ftm 1 ^-y ^i^oteiw^)i$®)gji. mm (mufmw? 

Twx&mfcnvmmzhmmr) i js^mavQ mm ) *»^sma ( fli.»^!>m^i»^ > *^mt 

mm&ti&thffitz-ea b ?vr tmm^-f (mur 1 " mb * o- m mmmt 

ttizm?zmi-evb?zbbi>iz%mmftti!i -?<rmmmt. %mm&££<omsmzti& 



5 

[ 0 0 0 5 ] b £<VC. JJB<9J: o&it»3Ifrcii. 3 

mtcfflv^Tv^^aaa^isrtfc:. sates i/cauo (-r 

CDMA]/^Wto)&£i^-^a<A9Efc 

i o o o 6 3 ttz ; 0ii«r^«s^«o^fiiffl^ bw 

Attttfctt. flUHTCDMA:* 

*> C D MAg@«#gfI@^> FM;fr58£fc: J: 

[00 0 7] £i>. HI 2t£fcL CDMA*5*KJ:4S: 
ag^fcFM^tliSfi^ (FMT»«[) fcSr^ttS 

[00 08] 

m^vmmtmwtvmi&piELTL&ot^ cdm 

tr^v^jctt, CDMA*SCtJ:SS£ifem^jES 

its. 

[0009] d^T, 0Utf£ffiC^6?»ft9«»n 

[ooio] *mii. zoxoKmn^mtrnm- 
ztizmm*&miwmzzkT. cdm a** 

«fc 983^ WdlSIMI^fcT#fs^fc ££tr£M 
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[001 1] 8m*9-3 21734^&f8fcfE 

a$ii*cDMA^»^a-e«. saaswrefflasi 
m^iizmm^tzwMmtztigiix. mm 
omm^tzbixittm^) imzttmrnm* 

10 3*1X13 9. ^^^BfcSOtfcfiffcLT. m'b2m& 

m&zm-tzijmbixmbtizLMSTfWjxj* 
mm^xmmm>iFm®i®m<7yf&m^im; 

[0012] 

ifcoiofcLT. CDM 

BBi¥a* s 5©©^^r»fiL-c#^itS2o<De^faic 

[0013] ft-)T. S^li^+t^EtJtm^lil^-yT- 

b#?z&. zoioiz. xmixii. immn<wm 

mxisob-tKwmv&hT&m^mft txmtt 

[ooi4] ^mizxommtxm^ti^b 
imm&F»m^b &ru>Fmz:mimt> 
tvt. mm^x.tim^^mim^it^.xm 
40 \,wm&iir?&i>e>. ^mm^iz^mf: 
^txtm2^m^mxm.m^cr,mm.^^< i 

MimMi^ 0HlfCDMA^f5«Jai1^)TDMA^-«{> 

f dm Atttmizx zm^z^m^b ixmz-r 

lz\bi>sjtltCf>l. 

1 0 0 1 5 ] ±IEU: 1 f - y 7-^ULh<9l^lli: 

i5E2^i^-efi£a^<7)fflw^^^<-tc 
•ffati^LJ: o b+i+m^ommm-tz t 

50 ^-CtSgJSOI^iail^^fc-CftS. KLhtC^L 
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rizauxi>mTht. i o o 2 0 j ±Mtit 1 +v7Wj±<m%m 

[ 0 0 1 6 ] tit. ^m\iz.gkhftm^\t. ifooj 0 b\t. mmimtit i^-yT^m.<oms^imt 

ttx. cDtAAUaHizi*)m(sm^tLftmm^t muz. &wm*fr>ttfflmz%<i-zbvxzi>wg. 

TgNl^l^i^S. tfrfc^ i$fSH#a*5I|£^ mtoZmtZbifiX* Sggcoi$fao>r tx-ht. M 

#Bl/Cftfeh.6 2~xr>m^rffiMSQf8.ttt:tt&.LX¥k ttttfcll. fitetf H-yTft&±<rjm*mb LTlf- 

2oOfi^®{Cffi|S^01 ^-«yT^Ja±^)I^S 97»«WHKJBV^'£2: fcTS . tit. fffttf 1 

m:5-L.m&mma&z$tit---x<r>imm 10 r^ho^stcjt^T^v^&ffl^cifct,T&s. 

Qj£#a»£j£*gfifI#i:te:«r<o 1 j£#atfQj£#a>& $j v iMLit 1 ^-/r^fiUico0r©$ta<osi*{cov^T 

£g<Hi^ I &tt1pt>f&£-tZ b b i>mm V1t=?# [ 0 0 2 1] tit. *m£ft&&<mxte. X<r>X 0 

m^^QJ^£^®#^Qj£$^*>&£-r$. (CLT. CDMA^fci9i£ia^3iiJttg&<i^i: 

[ooi7]«->T. mtf±£u^*iaac^Nasi ^ ^-^trgftfi^ 1 qj£##>^ 

mmth zbx. iumt&m&o&^Fim^z&mm w<mm<n> 1 1 jfciK? h/^Bt^ogs 

*tfrS>m?t&ZbiPX'$. Ztltz**). gfsft©£fa 29 l^-yrsa<^^i:^F««et^^R^H<OQ« 

i: Qm*rnir£%&LX^Z I fcfc. SMQJfcJh^ WUf: 1 * -rTtm*? h 

Q^^^f&h^@m^st^mvs>im^£5^m *b<wmmbmni&frvr h*k3BB2**7*. 
m*mfrbvx»& > t&>. mzvesmfmn i m»<o hnsbtwm&bvmirommt Lxnm u 

*3^j±Qj£^*£j^Lfc#s^ft^im5 ^^Bb^i*^^ 1 a> ^mm^m^it^ 

^m^b^txmm^itztos&mmzj:*>mm xms^i+vTM^m&martuss^h 

[00 18Ji^^»«fc:«SSea-C»i.<JC«)J:5 30 aj#SfcJ:0©a53ttSIffi»«2:S®:-r&f:f:<,K: v 

^^t-^-fc *isto^mfr^mftm&*m?t mom*? hfvm^xma^^x om&ztihQ 

s. -tt:k%. %$zmm&?him<rmton&mm wmzm-L. ^m&m&ziiJtimtzM-ixm 

^w>e>*Lh&mm*9 Yfrbmsn? vrm*? nm^mtmztb txm 1 * ^rm^? vtvmf 

Y)Vb<7)mm*n&L. wm.%mnmmymm ^fvrm*? Y>vzm&smthzbnzi. *>. n 

*m>* t> nmmm£)£Kx$m&<n 1 f77»a mmm*£jstxnti&&tz£ vn&stii i ma 

±<^m^mixi^mthmL^mm<^mm^sif' m&vomm^ti^ti^mmm^ i m^&x/^^ 

nsrtae*«»L. sgw^aft^^n^yigitc^o [06221 ^-c, «i.tf±£L^*^B8coii««3 

iJdesrrs^fcfcj: *). m.m)m*£j£txmii& x*. immm&(?>m\ ^FmBm^mm^i^f^t 

[0019] ftoT. ^a^»icDgmfi^«*^«^$ #-c#&. mtKmiit*mim%im2£& 

ti&nmm#%mmmizit'<.x 1 i-?7Mj±m h^m&b miiz. zmm^v i i£^Hi^>Qj£^fi(^ 

m^x&ihzti&itit). ±MLitmm&ziti-hiit&. m-tzzmLx. m^bQ^^m^^&Lx^i 
m^mm&bLxitii!&2tixLtt>z»£di?t im<?h)Mf>t>n.tii2ti&mmbQ 
MemmL^^FM^mm^F»m^ifi h)ut^^%ai^tiiimmb<m^ai: 1 ma 

zmmmbLxmztihXotzt&zbtfx*. z m^ommbbx^h) it»>. ^a^g^^f? 

titxo.zmm^m^mmmzmttzzbx 50 a^^-c^s. 
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[ 0 0 2 3 ] *HB8fc#££fl«-ro. ifcOi 3 I £ bti>£. iHmtmMcDQl&m. 

a . t%*>*>. n^mmm-hmL<mmn&mm mtm 1 9 77^? }^atfi&2 * vrm^? v 

^m^&h^am^<^ hjvtm%<r>9 77^? i^^cn^x-m^m^ 1 ^fiat/Q^^ec^ 

^m^w»mmmv^mtmmcommsm- mmm<o 1 * 7Mj±m%mmknx't>m 

fflvvt£itt#8fcJ: 9J&li3*iSl*igra?r$i&U JEW fflfflfc^T^^a^j^SfclBtTSS 1 9 y7« 
^^^^T^^h/l^jS^+TJ^SKOg© 10 a<^h/HWX»2^-yT^R'<.^h^)8<}QB^S 

mmmmh m** a t-rs 1 1 1, cumins c 1 1 i o , m$m<mh£.% tx%n&&tz* o £ 

[0024] mH£±3iLttm&m£m3 -£S£i:#"CS S. Wilf JJELfc*3&9I«Dff£ 

tttsgiiSfc Hat:. «ai^kogsm^«*»^^ «4 tc«sg<=afc mmiz. %mm*&> i i&hk>q£ 

mmyittmfry^m^zm^xnmzti&t:*). tQ&^omj^^Lx^t:^ mm<7>¥mk£ 

b ifiCZ % 0 % gffp D «®£|6Ub$-»*-S ZttfT [ 0 O 2 8 ] s*fc. ifcOJ: 5 

too25iifc. ±a©g^arc«v±aLfcs®s ^e^ts-tt^ee^^a^r*®^^^ 

^Mmm&^xi*v7ftm.<?m®&AJ3sm ^9 h)utm%?>? vtoik? hfrtnmmin 

cogmm-mtmmmizitKx if77Mt«s aiu 3m^8#9 77^? hjun^^x-m. 

muzm&Q^mn&tnnijzm^x^sm^ 30 ma?Mmm£itiBt&&» z -eaimcomimt 

<x 1 f- -y 7ftmLCDBmm^t£%mm^-i(icr>x.j&\.Ai n&t&f&ftzvu t Lf^mm^-oxmn^mta 

rnifz^m^mnKm^x^mm^mm&th® *s*t:jstT* ? rm.^9 rnxsgm-hz t t 

£tit«x. ?mkfrm&zm*>&zt#xzi>. ±9. mmmm^^txutumizi in&zti 

[ 0 0 2 6 ] £fc . *52BBfc«SSM«T1i. tfcoj: 3 & ^£^a»MP WHte«S L^«cO0f 

TSHl^fc ^^trSfifi^V) i jS^&tfQj£ih&»^SK [0029] ^t. 0lx.tf±EL^*^OH*Ji5 

®.<mm<r> i i h^tmfevm 40 )&mmM^m^mi j 5£%mm j %frt>m8&. 

1 9*>7vm«4 hfrtmmmt%mmmw>QtfL xmi-tz>zt#TZ. ^<m&^ imozotm. 

9 viv t <r>mm t <rm£ 1 mmt vxmn-tt 1 1 z-vnm^ffimt lx v^^y>. mftmmng. 

fcfc, ssq^^ 3K»i 9 ^rm<9 v mm^m.^ m\,timm¥^Lxmm.m: 

tut ommt m 1 m<9 \-A>t mm2 9 ^m^m^h^wm^mm. i^mmim^ 

&*9 hfrtommtomzommt lxm&u Mts^ ttci 0. wt&mittmemms 

1 &ft<9 htuAvzii^mmi<r>Qmmfrt> [ 0 0 3 0 ] ^ ±au^-«f ummzmexk* ? 



1 1 

mzL&t lt i srfflv^ t±mim%mmt lt i 

urfi-eoto) tit. m®<$m 

& i jjui^titpsts ^ t rim LKms&mi: i 

[ o o 3 1 1 *^wt:ffissma-c«. <&o x o 

togL&imtebLTm&TZbthtz. mmci&fr 
mat am* omzmt vrm& u m^to 1 * 

? h)W$&<WT5mtm<r> If&SHgRtf ossumiz 

-t-hzttzx*). m&m>m-uii&tTmi&mtzj: 
*)$mii*tL& 1 mmw Qwmzzti^ti 1 

[ 0 0 3 2 1 Sot. Hitf JJBLfc*?&B8<DfiNc*7 

mim-?&zttfTZ&. mmimtti^ 
m*Qmmt>Tm*m<r) 1 m*Q!mim& 

ZtmtT. ltfLfttQm<mf}Z%&LT»&t: 
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1 2 

&mm£tfmTS>&. 

[0033];**:. GUtfUJ lfi:*%M 

idT^dmmmti^m^^m^yrgm^h 
10 Ttj< z t fcj: 0 „ * y^m.'V' hiw&fttfmm 

LTL*oZtm±t&ZttfT$&. 
[0034] =5rt5. Z ZTWo 9 -y 7&j0r<.? hfrt 
±ELfe*^H8«0^c]B3 J ?»if3c3B5 J ^f93c«7tr 

n Y)Ur>zt^m->T\^h. 

[0035] 

^tLT^wamn^^Tmrnth. aim±. 4^ 
^e^s-tttfrrsjais^ ^ *^ 2 1 . s<nt^*»^^it 

®m4tiffii.t>tiT\,^. 
[0036] HHfc^ Lfc0F8<7)»dt«at^f«f!$:il 
HW-S. Z0)m&t3imiz3: t )5imLt:m^r 

( t > vADzti. z<oM)mr ( t ) mm 
c dm A^t: i ^t&mmzixtzMmmtmrm: 

irttztiT^z. zzt. umm^LTao. ^m 

Tit l try:r;w§fS£&'N|L{ifc -$-&m«r)imGTt> 
40 [0037] JJBLfcA*e#r ( t ) Ji. *-T2oO 

i uajj Lttm^zmmtto i f - -/Tttnmsmit 
im^itTta^i-mm^LTa*). *w-ct±. 

mm2^<7m^rcm.m^mmsm^<-rz t 
50 m-ztifiT^^m&miz^m^^tiT^i. 
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1 3 
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* mi] 
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[0038] uttwfctt. mmm?iipt>&jiztLhm 
^iir (t-r) tmzti. zzx. v\mm&-i£ 

[00 3 9]H2fc«. 3gj57^;^2<Offl««5r*L 

xhh. mmt^Ltsm? 4>v?2tzit^ mumm 
k^wi* ( n - 1 > m<r>mm^- s i- s n-i*» t>m 

( n- 1 ) ®vtm&Ki~-Kt f -ittf®it>ta:^h. 

&*J. n\*y4)V99*,ylXX*t>h. 
[0 04 0] 3'7hlsyx?£(£BSR?l*6iltfl3 

*i*<l^r ( t - v ) #;ujS*u .r?>mwg»<ofe 

^^Sl~Sn-lfcl$S^»fcf81A$ilS. 

tias 7- s s n-i t^stt £ ii & m^m<mm-z> \m 

xfizxtitsti&m^r (t-r) mm^hu^ 
mtzavtzmu (t) oxi-cssfe*. c:c:-c. 
u < t ) i^-ca*.. *9Bwro. 

[0041] * 
h. CO {hi. h2. h3. 

[0045] «^3gJi-Jn*»^ayj$*L^ai 

»£S«lll®3gKl-Kn-lfcJ:0SW3iU 

mmjG7 4A*zfrt>iisijzti&. r,r-e; gss-rs 

FM (t) =h U> *u <t) =Z <h i *t 1) 

(i = l, 2, • 



20 



u (t) - { r 1 , r 2, r 3. • • •, ml 
u-r (t-t-Hl) ■• (i£D 

[0042] ZZX. m^rUmtvmz^yhWJ 

si~si*-i*>i5,jfc&3fism^T*D. *ti?ii&m 

3iJ2~Jn^aj^J$tl.S<i^TJ>6. 
[0043] Jl~ Jnfctt**l<P*UJBLfc# 

m*Trl^rn#7J3Ztl&tth£. m&thy 4 /V 

? 9 •/ ymmmmA -y rmsmm 

h l~hn#A*S*U £3^Jl~Jn-TOA#Lfc 

(-r&h-h. *e#r i-~rn* 

*^-yTflijSS!l»©^hl~hnTS*f+{tLT) Sit 

vT-m&mh (t) Ha^Tssfts. h 

Ct)|fC?t>*?fc«. 
[0044] 
[&2] 

• - • . hnl • - (5fc2) 

(-rs*>*>. ±aL^e«a£*) fmu) 

[0046] 
[&3] 



n) 



(SC3) 



[0047] #i>. ^mmvm^aL^"*" ii. 3 *SU -kfELfch ( t ) #9*t7m*.«4 h/V&B% 



fin tosm^. ^v/vtfmtc^m^^t. & 

mr*«g£*LTV^. 40 
[0048] ±Stf> J: d izLXmmy 4 )V? 2X\t. 7 

4 >v? ? v7mmifflm4irt><7>9 vrmmm 

^izfBtX. jUjLfcggfl^r (t-r) frt>±ML 
LXm%3*HlJj-rZ. *MXli. ±MLt&%y4 

>v9 2 vmfctx *} » mtt h w$L0mn<rymm"fVi 
tpt>f8Lh%mm*? hjvtmfe<?)?v7mi<7 h/v 
tffymmmta-tmti^mm&^fix^t. * 
fc. *m-u. iSLLtrn ( t ) vwfrthmLmm 
<v%mmm.r i~ r m^^t^mm^? wptffl*so 



tx JJJLfcFM (t ) tfrtSfifcfflStf-S. 
[0049] «jl3§3 IliSMLTV^rV^JfSvr 
(t) fcSJ57-f^2*^ajA<S^FM (t) i:^ 

a^jl. ssiA^fi^-r ( t ) a^smwwM 
( t ) £«gi/cis^«jr*!Mfte ( t ) fcato-rsisig 

t^TL-C^S. ^^T. ±SL^j^»6*e ( t ) |±* 

[0050] 
[&4] 

e (t) -r (t) — FM (t) • • (ifc4) 
[0051] *WCIi. fcifrf £7 -f^^ -yTffifgciii 

^t-c. ±EL^T*«a*aj©^FM ( t ) iftmmn 
e ( t ) li&mm^fr^Wcf&m^zmiLtim^ 



1 5 

[0052] 7W9vrmmmm&4tz\8m 

*?l*6l&ft3*U!ff*r (t-r) tmmSfrk 
ftJlZtlhme (t) btfMlZtl. 7<)V99v7 

m&mm4\tztit>0>m^$m^x. ws7 4>v 
9 2fre>iaj}Ztizm^FM < t > iFftm^&fttm 

[0053] *Ho7 9 •v7m.mmm.4x-* 

h (t+l) =h (t) 1 it*e 
[00 5 5] <r£T\ h (t)KV!ffltlZtSVh7jfl, 

( t ) imfflt £mi*7-m^-ei> *) . u < t > 

e (t> =d (t> -u (t) 
[0057] d ( t ) <2j§55?a.--7y-F^ 

5^6mxbM(rArfyxAra. 7 4^99 t 
rvuaim&mamthz. tx. 17-ife ( t ) 20 

[00 58] ifcfc. JJ^LMSTArfUXAfefcHIC. 

3Ttt»fc*£fcww-*. ±£U5$5£*ho*&£ 

M*4»6att7 <JW 2-^as*$iU 7 4tU99v7 
Ht^e (t) fcLT«jrS&3*»&Jfc&3*lS^(± 

[0 0 5 9] t-r. fifc, j®^i E i*Hei^Tvv& 

<i^e (t) S-OfcilWftS^ 83l3&3a»A>iM)3 
il£>fP§-e (t) {±0fcJR3iU SfHW'OTgMi^ 
^►)T=3:<CDMA*StcJ:SJ£|i<i^T$-{>l** 
•thy <>V99~j7mJim*i (t) tf&sS&tcXL* 
•5. 

[0060]-*-, *0rcii±EL«geg^ 1 

mtm4£}J)%1\hmr (t-r) i:Syi3g3£ 

itLX7 <)V99 vrmffimmAtxtoztihrn, 

•f e ( t ) tcOHtliSg^rarOl^ll^fcS. 
[0061] mifCDMA^fciSfctHI 
#r ( t ) t Sitm^fclt^T lf-y7TQ©JjLbl3iU 

fcisstfi^r (t-r) titmmom^tz&tiih. 

±MltzWg.T)W)XJ>X'iiX7-m^e (t) £0 

tJR«$-e-j:dti-&^fc. u (t) m&!mmt 

ttr (t) fcliffiBlfc&o-O^fcsJp&giie (t) 
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1 6 

*li0!;itfLMS (Least Mean Square) ^RLS (Recur 
sive Least Square) ^T/W:f l)>CA£rfflVYt±iBL 

Z9 v rmmm^mn-r t zttfxz . *mu 

[0054] 
[S5] 

(t) *u (t) • - (3fc5) 

5HI#e (t) liHRfc«3$6-C*3*t*. 
[0056] 
[fC6] 



*h (t) • • (i£6) 

<0*Z%.mm*ttPt>m:-t& £ i: WX* h7 4)V99v 

rmmmYi. ( t ) w&]$.isi\h . 

[0062] ttto*>. *m£3m Lti±£co®nT/U 

zfvxMva. u ( t ) t e ( tyt-cmnntotmfr- 
(ttt>*>. =F»mmm) zms67 <a,9 2*^<om 

©^ifcJr) tcoV^Tt3aU57<^^2*>^<0ifeft(s^«t» 
lc«$^J:5^7^ykf^^7*fiaR^lh (t) ^ 

3l3-C<ig<t(i^*^Tc1Hi^)«^<W^|^Lfc<i^ 

(^fc*>^. cDMA^fcissfcitm^) ^aj#r h 

[0063] *W"CJ±. ±SL^7 49V99 °>7mm 
#HU&.ZtlX^h. 

[0 0 64] *0TC«. ±£L^«SCS3<0«|g 

Mtz&Kxma&co i f - v 7Mj±(om^.msmv^ 
wm-m&mm^mm*%mfrt>$.h&mm^9 
Y)vm^xn\&m& x *)m&tihmmt:W&? 

k r ( t ) ^iysaiogjid^efcfflij ±feut 

u ( t ) ^W^SJfclt^T^ft^) 1 ^- vTWlk 
(t-r)~r (t-r-n+l)K*5Sii^ 

( t ) t>t>mitzmmFM ( t ) zm.ix\*z,. 



(10) 



17 



[0 0 6 5] *0fCfi. IMiLiZyWfvT 

( t ) tffikmcomm&tzttzi-t. ±^ *m> 
m.<? hfrh ( t ) vftwm t ^^(ck ixmx 

WMZti&Z-klcJ:*). Jh£Utfi»fcFM (t) 

[oo66j vl±.<ox otz. xm&tmxti. mm 

*§*n&&ZWmthZbX'. CDMA^fcJDteas 

[0067] *»Cti*^ LT HFEl 
WCfflv»«t6H3lc^rJr7fcj!^t»i3t:A*$*i 



10 



20 



e (t) =d (t) -u T (t) 
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±3itm:%m : mzzttfT$t>. zzx. H3t 

[00 68] tit. ISiltiLMSTfWJ XJ*m<0 

Ttuzfvxj>m^xmbmmttim£<?>mi% 

ZZthTZ. -Mb LX. JJB01fc^Lfefl}«»ciJ 

^xRLST)^oxAim^tii^ff)wm^ffmw.m 

SUfcu ( t ) *h ( t ) *e ( t ) *d ( t ) *>r 

•r. 

[oo69]0ii.if. naitwifcu (t) bmm 

nft 1 9Joy<.? b)Ut:7Jj%m u ( t ) 
fcU JJ£*2T*Lfch (t) fcH«fcnffl<07^;U 

•)'Ti$!fc&»&j£5 nff 150<O<^ 
-/T^S^!lh (t) fcfS. ifc. ±15S6fc*Lfc 
17-ife (t) Kffl^-rSt,<OfcLT. RLSfcfc 
ttSx^Ht^e (t > t3^7-C*$tl5. ui 
( t > ttu ( t ) £*SLfcfc*>£*r*-. 
[0070] 
[»7] 

*t Ct) - . fcacr) 



[007 11 dir. *0ren. d ( t ) b votm*.. *m\>*&$&bmt£. mm : ?i.&®z.t>tix\vk\,*® 



«3S3r»3fcA#?fl5gff <f^r ( t ) W8V*fe*t. 
±S«7+<0uT (t) *h (t) ififfiyitlr 

^2*-^ayjstisT*«a*ajii^tcffl3-r5. -r**. 

fc. Jb£*7fc*UfcX7Hs^e ( t ) fc LTJiMK 

3S3^aj:&3ft*<s^fflv^*u zturimcym. 



h (t) -=h (t-1) +k (t) *e 



[0072] ifc, mLKnnnW<rfmx-$>&ffim 

30 y**Mrk (t) fcJBWt, RLS<0^3n<8±5£8~ 

[0073] 
H*8] 



(t) 



<it8) 



[0074] 



[0075] 



k (t) 



* * [»9] 



= lP(t-i) *„ (tM/u , uMt) * P u _ 1)#u (t) , 

A a[&10] 
p (t) =P (t-l) -k (t) *« T (t) »p (t-1) 



• • <ftl 0) 

[0 0 7 6] ttl. ±mifi:7jfrf?vTmjmh i^. *12+<0n*ffai:5!iat*«-gtri.»ft 

( t ) (ommh ( o ) b Lximz-K* 1 1 fc^-rj: i t»^WMWoti.$ n 

3«|P (t)<«ieP (0) fcLT«Wi.tf5ei2fc* [0077] 

3 tffitfcJiiafcA^-^ttSWftll^kTjEOll [St 1 1 ] 

StcTfc^T^iU^^3^o-CfcSff3RI*«fflV^*i hT (0) = 10> o. o. • - of • • (stu) 

^fc. M <0)«h (0) 2rlSgL^t<0$rS ♦» [0078] 



[&12] 
P (0) =c*I 
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( c 0 • • ti\ 
0 • • • • 
■ • c • • 
0 

\p • • 0 c 



<JCl 2) 



[0079] JJLLfSSUtR L SVtiffijZlzm-oXJ 4 

h <t > zm&mt&ztx. mi\£±MLt:LMs 
Ttu >j XA$-fflv^^fc mmt. &B7 < 2* 10 

[ 0 0 8 0 ] iJcti. 2Sltt0!$-H3 Sr#ggL 

ijf±s® inifefi*oa 1 ^LfcfccofcraHrfiii&tt 

tgrrrSSgS^l l^J&S?^* 1 2*83rgl 

[0081] :;t, m3ttLizm<wm±. m& 
.■^m. jj2ait^tfc«jstaar^rcfeife 

[00 82]*«-Ct±. S^^llfc:J:OSE$-a:^ 30 
*u«HHi^r (t-r)#«gJgi3fcAa3*iS- 
ggS-^fvOvfrv^fi^r ( t ) im&7 4 

h <t> 
= (h 1. ■ 



(ID «$?§2000-3 12167 
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(n/2)v>7twmng.<?)m$tf8&isti 
i f - vTftmmzitKxxz zmsum&zti 
[0083] Mimiz. mttmi&7 4 w 1 2^7 

hUiSXf iZjjjZtlim^r ( t ) <T)im/7YV*J 
XffttZtHf&jmu (t)<i5«13"C*$ilS. £ 
fc. u (t ±ELfeJ:dfc:, rl 

-rn^fcJimtfrCn/aftjfifcrr (t-v) && 
ttlXtS*). r (t-r) fcr (t) t<mf^r»Xf 
r(t-r)tr(t-m-l) k<D^fHIS ( n - 1 - 
r ) 1 ^-y 7-^Oi$raiHcU:^T*^ 

[0084] 
[»13] 

u ( t) — I r 1, r2. i3, rn} 
f^r (t-il I) •• (Stl 3> 

[0085] *«^7^^^T«aSfflES!l» 
314tt. «i.«^14fc^TJ:pfC. r (t-r) t: 
JtiBf 4fir??v 7"S»h (r +1) £ 0 & i; i: i> 
tm.7 4frt?v T«8&h ( r +1) afftt*> *l<r 

^^r7WKWIli ( t ) Sr)R(JCSe»tT»S7 -r** 
. 1 2*4ttrf-t:. atUTtiWitflSlfcBr^ 

tSfc^ *0TCtt. JJSLfc:? ^;^^-y7-sagch 
(r+OS4«^LTr (t-r) fcfflUk0ft5^C<0g 
©©^Ir xt&tJ&t&y 4 >V5 * -rT^Rh (r H~ 
«) ~h(r+l+a)^fc0«C@££*VtV>S. fri^ 
h (t)li*?Wfrfc*. 
[0086] 
[»14] 

h(t a). 0. • - -, 0, h(r+2+o). - - -, hn) 

• • W14) 



[00 87] jSiE7>f;^12*^{iJ*§tlS I F ^ 54»OSIi»i&«LT^S. 

^aftajm^FM (t)ii, fftmiMmimm^ 40 [oossi 

3T*tfeWi:N«fc, SI 5-C*3*U. sU* [»15] 

FM(t) =h (t) *u (t) = 2 (hi*ri) 

(i =1. 2. • - •, n) 

• • (Stl 5) 



[oo89] ttz. mmi3n. s&m?i ii?t><r> ★[ai6i 

A^Jfl^r (t-r) frt>m&7 4 fr? I 2frt>0>*j) e(t)-rlt-t) FM(t) • • (Sti 6) 

fl^FM (t ) ZEMLX^ *16X*$tlZ>m.t£% [0091] ^ *W)7 4}\,9?-,7m&Wm 
e(t)^aj*-TS. a514-C<±. 7§MZ-£l>tlX\y%\^tmm^r (t)R 

^0090] A 50 V±ELfc^lll3*>^aj^Hi^e (t) SrfflWC 



(12) 
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•7<w9*>7m3mh. (t) *m:&gmhztifi * [0092] 
frbtiz. zcom&M. maissm iswmoas nau 7 ] 

e (t) *u <t) 



^12000-312167 
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h (t + 1) -=h (t) +0* 
[0093J ZZX. ±m&14it*t£o%7 <1V? 

9-?rm3m\i (t> im^&ztT&mm^tt 
fm^$nm8temi-t& z tire* zimzmmt 

fcLfcUie 1 4 £5ji-?£ ots:7 4)V??*t ?m%Mh 

(t) 10 

[00 94 J 7 4)V?9yTm&mh 

(t) )Wa»®8r$tLSfc|gLT. r (t-r) tfflS 
<0J»S lXfcttg»CDg<IfI^r xt«B-T57 * 
*?Tfi^&<0EWtf>fi£i; JgJS? <>V9 

1 2*>^>aj*$ttS^FM ( t ) #fc:J£tMI^jfcJHfc 

l0095JMmitLX. mttlr (t-r) fctffc 20 
t^^^^^TSahtr+lWOHJh^kW 
h b „ .L<tt&&fcii. S»T*=f U XAfc 

[0096] ifcfc. *fl*o J; d izlMSA lAt^TX d 
£:7 4/l^?-yT^fcg59h (t) £JHV^©£fc-^ 
TfiWrS. CL<0^fc:«. Otcffl^S^ut^^^^ 30 
•y:T#»h(r+l-a) — h ( -r+1+a) {C#tf>^-£*gmfg 
(t-r+a)~ r ( t -r-a ) IJJitfJSfa. 

T^aftai®^FM (t) fctt^€-f. oG^otis- 

t *)%Z7 4)V99 v7mS3Smh9Sffi>*M.. •* 

%h*>. summer (t-r> tit^xmm^i 
^rwitcmm^tigmmnm r < t ) ~r ( t 

-r + a+l)2W^i€^fir (t-r) kifc^T& 

m&e> i+v7ft&Lknm®muz%mmsm r ( t 

-r-a-l)~r ( t - n + 1 ) eyX-tfrnZZtlt? 

mmtiimFM < t ) 40 

[0 0 9 7] ZZX\ CDMAMtlS tttMI^ k £ 

±SL^mr^UXA-Cttx^-^^ e (t) 
£0£HmZit£ot-r&i%£^ u (t) 4wO±^L 
fcr (t)~r (t-r+a + DR^r (t-r-er 
-l)~r (t-n + l)crMim^tiLM±r (t- 
r) tmmt%'7XU&ZtiJ>t>m£e (t) fc&o 

•ess. -n. +y7'T-ftz&*xmm}izm>friz 



**mtv&t>'>xi>im*^tht:tb. %wrmmm 
n**&mm*irfrt>m&hztwx'%h7i)V99v 
rm&mh (t) £&&-r&zttfX'£&. 

[00981 tt:. *WXii±Mi<vXo^ mm I 3 
tXJjZtl&gMm^r (t-r) fcJt^Tl^-yTfl- 

ti^mm^tcom^mux^mbiam^Fu (t ) 
m^xT^mbtam^M-m-thm&tit^x. =f# 

*Lt:7iA^9v7~v^m^x^ht&>. =Fmm 

[0099] *0r«i. 1ML1ZW57 4>V? 1 7.<rm 

imfrzmm^msztLXi^ &ti^ *#re 
«l j£L^u (t) *^^rs«R«i^a<oss^ 

fm (t)**rt«efc*s-rs. 

[ o l o 0 ] ifc. *ffTt1i. ±SUfc^«l 30M 

tf>t>fSLh%mm^9 h^m^xnas^mtzx *>ma 
2ti&fmmzmv&mi!mtfmmztixu&. % 

iJ. ±SLatr (t-r) #*f£B$2FJ<DgfI 

M^€Cffl^L. lEttu ( t ) ^J^JOaifSK 

( t ) ~r ( t -n+ 1 ) frf>fSL&3fim$<? h)WZ 

ffiiju mn^&ximmsMozmm^m r (t- 
r ) ^rtsiFM ( t ) zm-tx^z. 

[ 0 1 0 1 ] *0TC»4. iEL*7^^^7 
^ftS^IWS 1 4<0»|£fc:J: ") . 9 yTffftt? 

mtttia-? mftt-eo t Lfimnz^xwM^et<o 
tizx*). mummx-m txma^izi 

tlX^h. 
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[0102]£fc. *0TC«, ±aS14fc*Lfc«fcd 

tost vtt& 1 1 hiz%wm&m>t><7) 
m-rz. *0re«. nite ( t ) 

(t)*J«^»(t-r)<OJi*K:J5t.Tir<>®8f$ 10 
fcfcj: 9, ±IBL^rt««FM ( t ) iftmtT 

[ 0 1 0 3 ] _kJELfc5HH1^7 h^t * *7 
jSLfci At^f9^Tm^iS¥?<rmL<ryy 4fr 

[oio4]jjLh*>«fcdfc:. *m%tmm. tmm 

[0 1 0 5] <5ttC. 4385to3S3lli«H£B4£#ggL 



b <t) 
- (hi. 



<13) ^2000-312167 
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f&ZftthMJ&y 4)V921*7 4 )V9 9 f 7WI 
©J»S2 2*^i.^>itTV^. ZZT* 04fcj*U:# 

ofcj&fcfcvvcii. ±aH3K^Lfe«jSfc{J»R«T 
WTTliifc tT. ±£SS2ltSfc{*a&&i: 

±amiHttifi^T*LfeJ:?Kffi^T;^!;X 

[01061 *WCti, Witf ±gm2IUS«*0iCl 4 
•C^tfeJ: 3&0 fc®£U:1ia<97 
h(r+l-cr) ~h(rn+a)<0+T^I$J!JOg*IlI# 
ttr (t-tr) «C*tiE-fS7^^^-yrffah(r+l) 

zmLx±m$2mm<r^bmm^imi&i® 

[0107]-«r*>^ *fi*07-f/W^«y7-flaaS* 
«»ai22tt. «ifcf*18«c^rj:ac r {t- 

b-thbb fcfciiK? <yTfig&h(r+l)OS5& 
[0108] 

[aisi 



h(t-a), 0. • 



0, 0, 0, 



[0109] ±SLO£ o %7 4 M 9 *> rmgm h * jffiE? 4 lV9 1 2 fci o ttas^iis^satwi^t H 



( t ) Zm»& b , 4 *9 2 1 *>4>tt0|i.tf±£ 

m2Hjfef*oa3fc*u^ji«igi 3*^as^j$^sm 

fSUrft^e ( t ) #atfj$*u ClO©^e ( t ) «3$ 40 
1 9T*?itS. ^*J. SI 9t»»<02«WS:«LTt} 
9. FM (t)«0fx(f±S^2||iSWcoH3fc*t^ 



(t) =h (t) *u (1) =r (hi*ri) 



St&ft#£* I/O Sl9+Ou (t)(i3i 

0li.<fJbE^2llia«^l 3t^3:#C«3n 

[0110] 
[»19] 



(1 = 1, 2, • - n ) 
= 0* {t (t-r) — FM (t) } 



(SCI 9) 



[0111] ZZT. 74)lffvTmm *&V±3Lli3ffi74>U?2 l*^(0{iJ*<i^e ( t ) 



(14) ^12000-312167 
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mm%?m&\36t.'>x7<n,99v7$mmh <t> zt#xz&. 

*mdg&9rtz>zt££*). ai*M^e ( t ) t&mm i o 1 1 6 ] a*. *fi*o£fnarii. _tfeu35Bai 

(?>/3m(?Mmz#mi,z&rm&z t wffhtu . *&tfxi^e ( t > co w<ji>£mm-&z t 
[oii2] *0i-cii. mbts&sy * iv? 2i com nm^e < t > $r^gN^*@»<oaa-pff 

mLtomM^m^wphtiLt&m^? h^tm &t>. mzme t tx i ^fflv^^-tiiw 

fc<09 -y^ttS*? WPi:tf5rtSfi$-©aj-rS»aj#a i-tf J^2||JH^H3T*U^g«*@»i:Ht 

*ffllric$itT^i . =5rfc. *0TCIi. UEU: r ( t - \s<iur>&1}fm*VkhZ. ktfTZ , Br5£fi>8 fc l/C l 

S^MOSiS-flr (t)~r (t-n+1) [0 1 1 7 ] ifcfcr. #fS^mfSSfct&£@55r#ilL 

Jft6gM€^7 U -fcJELfch ( t ) XWmh . KBfcJi. *^C«SSm«fc:«li.^ 

hjusmsu mue ( t ) mmm & z f^*0»<o-«^lt& « 

[01 13] *0Tm. -kHUfc^-f/kJ^T &&tth2Krm&7<tV93 la. 31b*£fc.& 

#^£$«#&2 2?>t8&fcJ:'h ^<rr^S^h^ 2o<^gB67^^3 1 a. 31bfc^^7^^^ 

v\mmfe&t?hbti>\zmxmmf>b<r)-fii [o 1 1 8] ^m^wmt^mm^m^mcrhm. 

xmb^meymM&mzfbtx 9 hA>*m ^)iM)ri(t) &VGm<om% (sim^Q 
d&mtt> ztizi*). m.mpm*tzistxnii& r q ( t > ^ti^tup^jm^fm^m^ 

*^i,ttmmem£^f&89mdm0& wutna&imm*±g!m2mtm±S!&3m 

to 1 1 4] £J3, *0fCtt. _t£#l 8*C^L^ia *0tCtt. C<?>-«f: LT. J^3HttMT^L3t@ 

z-*£oiW0te£ffi£t&ttt>tzmm.y4n'f?v7 i/r&*.'*&* *mvaiMi<oxoiz. 74^99-* 
ms»mt0^<n?A)V99v7m&*xi\zmih 30 y-msmmms2\fZ'o^x\ti^stbQ^tx^ 

hm^^x^hmt&n^m^mznm-h 99v7&&mMmm&3 2tz*jjLx. 74^99-, 

titoiVvt titmizm-Th. it:. ± T{g&ii8iUS«»aS3 2#=!jiS6JS:? 4)V93 1 ai»S>tf> 

au^e (t ) tfgam&ogaas* <*&fofc. awjfi^e 1 < t > izkix?* n,99v7-mzmh 

«) fcfflifrtS. it:. *«<OidtLMST;^»JX I (t) ^)«<5t^RLTSKffl57^;^3 la^^j 

A^ifflv^^-tctt. 9-/rm.^9Y)VYi u> # -rs^ttio. ^aj*m^e 1 (t> *%mm*fr> 
utrnm ( t - r > oa^tus txmxmi^iii 1 «^ r 1 < t ) &t>?mi*&> 1 ntftzmiLtim^ 
iMittzmme ( t > ififfit&mmttfr 40 ^^fg^^tig^fti. 1 1 t>t. mmtz. %mm 

^»m^m*&nLt:mnffMti&lZ%?J\,vX^ f^Q^rQ (t) *W57 4)V93\\>*S'7A)V9 

<. ^•y7-fia$il;®®J»a53 2fc:A*LT. 7-f;^^-/T 

[0115] h±*>ji a *0Kosfia-ctt. tfcfim mmmm3 2#wmj&7 <M3\ b*»^oaj 

psiiJtram^fcT^t^t ttt&mmmrh ( t > $-jtijcseK lt mmsy <w 3 1 b^ai*-t 

Tiif^giMn vl t *»T'^ , ciiifc: J: 0 . S fc fci o » sstaj^g^e Q ( t ) i^mm^OQ 

&m&m0)£{t£ffiz. %msi& : £:ft±-Zit& zturc i^rQ(t) ip^fm^amti^ Uzm^ 

«H3-c*t^«fi£i:Jt^T . s$m^>mmz'm [ o 1 2 o i ±mt^h 1 ( t > q < t > ii 



(15 
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rm&mh i ( t > , hQ < t > tfttiftm&zg. 

I ( t ) . hQ ( t ) 0)3m<Mk1j*. A*<l^r I 
(t) v rQ (t ) ij>t>=F»mm.ft$mi??>ti:1i£ 

fcwct,. 0iitrLMST^d"i;>CAjf*»o-c^<. r 

[0121] V±ff>X d fc. *fi*0gm»TJi. HxfcT 

flimtSifC. CDMA;t^fcJ:9i6iS^3*ifc& 
fHt#fcT8HI^fc £*tf£<Hi^> i Qj£# 

£fUcJ:9. £<t,fii©e>£fc£l»3\ 

[0 1 2 2] <Kfc. *B^85ltli^£Biii*#JgL 

ff> I QJfc^&TSWfcl^^Sflfc'CfcS 

3&8LZiUZ I ( I ZimZlt&SMg 

^41 at. 5at#^&e£fc»3*ifcQ«tf>fI^ 

(qj^t) «ei$*i3ffiapp4ibt. i&£*-*7 

4tW9-r7mS88m*A 6*t>e»9v7W&m 

4~XDm&7 4^*42 a. 4 2b. 4 3 
a. 4 3 b i: . T8HitJ£0-<9 1 Jfc#£iOjtL-rS;toJ8l 
4 4 a fc . TINt^Jfi^)QJfc»>S:a^-r5»W3g4 4 
b „ gg^O I titftfr^mi^-foT) 30 

m^Qm-$m?t&m#4 5 b t . «g84 5 

a . 4 5 b^Offlflli^fcjIgLfcSfim^ I fifcfr 

?42a. 42b. 43a. 4 3 b'StMrTS 7 -f lW 

[0123] RS^tJtlaIJ8<O«ii!t0iat^M^i^ii 

SSft*: DS»rI (t) &tf Qj£#r Q ( t ) tfjj} 
3*U ^OA^m-^r I ( t ) . rQ ( t ) fcli. mt 40 

tfcDMA^tcj: *)timmztit:t&m^tmm 
m &kttLX»&. zzt. isa&im&mbmst 

[0124]_taU:Ij£#rI (t) 14. £~r2-XD 

m^izMLztix, --fj<mmmm=FA i at a* 

^OMW«g§i4 5afcA*$*t6. 
±SU:Qj£#r Q ( t ) 14. j*-f 2o*>d^ 

tr^^r. -^ron^a^^ibtcAASii so 
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ffi^<OliW^S4 5btA*3n^. 
[0125] #gg&^4 1 a. 4 1 b!4. WxtfJJB 

«f^> i * y r^mm^jdtMm^xanji-htm 

m?4 1 a. 4 1 b-eJi^tag^SSr^-iTV^. 

[0126] ^ imssh i mmwtet mmiz. m 
ttri (t-r) tmzti. ag^4ib^ai*$ 

*UQj£#tf>fI*mrQ (t-r) t^StlS. <I£ 
T. rlllgff4 1 a. 4 1 bfcj: 9-5-*. &*t£SSi 

[0127] 1 ai^attSftSfl^r I 

(t-r) J420tfSSl&7 4/H'4 2a. 43aat^7 
^;^^yrfi3SS^c$!I»a546fe:A*$^ Sg^^F 
4 1 b^iHiJ^tlhm^rQ ( t-r ) 1420*^8(5 
7-f^4 2b. 43batlf7^;^^y7-t8ftS^aH 
»8f46fcA*$^. 

[0128] «fflS7<;^42a^ 42b v 43a. 
4 3bOffl«tt. «itf±a»lHii0KO@2fc^U^ 

42a; 42b v 43a v 43b^BiTV>SOliIffi 

at^Q«<o^gm:^ifafc«>-cfto« B«t<wci4. s 

fc. ItttQttt<7)2miC074n'99>r7 

^a^dhi (t). hQ (t) ifflu$>tti>. 

h I ( t ) Xlf hQ ( t ) \i<9 hfrT*>&. 
l0129]MimtZ. *Wreti. J&67^^42a 
^A* Lfcgfi®^) I«&rl ( t - r ) fc^Tgs© 
Who I A^ft'tttB t. 3*57 -f )V94 3 a^A* L 
Ij£#r I ( t - r ) i^^m^JS^KO 
Q)*^Sr JlllliS L . 3^67 4 f 4 2b #A*J Ufegiim 
■^<OQ«* r Q ( t - r ) *>i5>T8^^S^<OQj£*«- 
»aSUj&5:M/l^43b 3&«A* L^S^^OQjfi 
*rQ(t-r) *»^»T*«i#«4hO I Jfi#£ttSM-£ 
ifc3&n > §SJ:o'5:7^;^^-/r^R^!Jh I 
(t) . hQ (t) tfimth V41V99 1 rm&% 
®m46££*)£jl&ii&. 
[0130] M^4 4ali2o<0jg|S7Y;^4 2 
a. 4 3b*^aj^StlSm^Jl«LT«»»4 5a 

^frrstas&frWLTfco. «^§§4 5a^aj^stL 
(ttt>*>. ^wmnmt<n\mt) fmi (t) t% 

^rJ3. *0TCI4. teff§S44a*5-^r<7)jgU57 <)V 
94 3 bA^a5^Stt*^^)jEftS-RlK$-tT±IBL 
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v?mmmm&4 6tzx *)m>tih®$Mi. urn 

3§4 2 aT«Lh£<9J: oZJEfknmitffbtlZK X X 
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* [0132] JJELfcJn3lC3S44ajK>aj;*J$ 
it^T^M^iat^ I jSfl-FM I ( t ) |±£2 0T*S 

<9Qj£#FMQ (t) »±£2 lT^StlS. 3*. 5$2 
[013 1]Jn£^44bti20<753tl57*A' : $'4 2 0Stf5$2 1 +tf)u I (t ) XtfuQ (t ) l&lthA' 

b. 4 3a^aj*$^<I^ln«CtTii®S84 5b -t*l*>u I (t)at/uQ < t ) ttflitf ±15 

*&j3-r&mmiiiLxti o . «jx?£4 5 b<^bji $n m 1 njtwoic 1 -c* u ( t ) <o 1 j£#&#qj£# 

TSHt^JStfOQlSflO FMQ ( t ) t% [0133] 
S. *10 [&20] 

FMI (t)=(hl (t)*ul (t)] + 1-hQ (t) *uQ (t) \ 

• • (A2 0) 



[0134] 



3* 5S[St21] 

FMQ (t)=|hl (t)*»Q(t)) + (hQ(t)*uI (t) } 

• - (SC2 1) 



[O13 5]*0Tett. ±^Lfc3SK7^y^4 2a. 
42b. 43a. 4 3 b*Sllg3§4 4 a '„ 44b£ffl& 

tmsiti * f-rmi^ h*t<wmmtmii f&& 
mammt Lxma-t^MS^&^m^ttx^ 

[0136]£i>. :*#TCtt. JbSLfcu I (t)#& 

mv. mtuQ (t> mmm&fmQf&m 

frt>tfi&Cimr*-9 h/Wcffl3U IML^h I ( t ) 
itmi fvTmi*? ±UU;hQ 

MI (t)*5l8»Ifc«3U JSLfcFMQ(t) 
#Qt£ftraeffl3^£. 

[0137] «JX^4 5 aliSgLT V*5:V> I j£#<t>A 
*<t^r I ( t ) ttm2s4 5 ai^tfcWI^FM I 

(t) fc£A:&U UKAWifrl ( t ) a^Kffl 
Afl^FM I ( t ) ^USIB^eie I ( t ) 40 

«gLTV*fr^QjfcJfcOAMi^rQ (t) fcJnJISM 
4b*^offi*^FMQ (t) i:£A*U SKA* 

itrQ ( t ) a^iiiafcWi^FMQ ( t > turn, 

T3K«3r*££e Q ( t ) Sraj#rS«|g^LTV^ 
S. ZZT. ±£.L£:mm%e I (t) . eQ (t) 

[O138]*0*Cli. imth7 4>V99-y7mi&* 



fmi (t) . fmq ( t ) tfzti?ti&mmffr> I fig; 

LfcifilttS&e Kt).eQ(t) BttLtftaSB 

[0139] 7lfc7fvzrm£m&m46tti2 
K»mm=F41 a. 4 1 b*&ffift&tt&@?.r I 

(t-r)\ rQ (t-r) 2rMti8gffi4 5 a. 4 
5 bA>^a}^S*i.&^eI ( t ) . e Q ( t ) t#X 

ijtiiu 7<w9vTmmmi&46\tz.tLt><r) 

<t^£fflWC. &&S7 4Ar942^ 4 2b. 43 
a. 4 3b^aiA3itS®^±aLft:J:d=S«S 

*mftk*hXo%? -rymmtm^zmMLxtii 

?tvnffl&7lfrf4 2a.^ 42b. 43a. 43b^ 

ibttzmmttLx^z. &t>. 0Utf2 

0(^J67^^4 2a. 4 2b^Ht^-y7-«j&$!l» 

mmf^ii $<is-*. so«2oc7«t^7 -<^4 3 
a. 4 3b^t ; j'.yr«asgs«i-^aj*$<t*^fc 

■C. ±S^2 0^±^5S2 lT*LfcT«HI^£#FM 
I (t). FMQ ( t ) Ifi&fc^lxhXoliZMiCfiLVXfo 

[0140] *m<r>7 4tv?9 *, rmcm i mm4 6 
•c«. Wi.«r±ssinii0rT»t^LMs<osssi^ 
mcorfuzf vxj>zm\>*x?<y ymmmm^MM t 

5«J±5Si2 2X^2 3 XipiStlh . 
[0141] 
[»2 2] 



(17) 
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b i (t + i) -h I (t) 



+ (el (t)*ul (c)+«Q(t)*uQ(t)) 
• • (SC2 2) 



[0142] 



* * [»2 3] 



hQ (t +1) = hQ It) 



+ (eQ (t) *nl (t) -e l (t) * U Q (t) ) 
• • (*2 3) 



[0143] ciciT. hi (t)^hQ (t) mmt iommm$mnQm<Bi>»t>%Wi i v^rv^ 

9Tb*). ul (t) ^uQ (t) \±131<7)£d1Z*tl [0 147]&fc. *0rTO. -t^Utr-I (t-)tftt 

-e t fl3JS7-f>k?4 2a. 43a«y7bPy^|^> f»S^I j£#fifcffl3U lULfcrQ ( t ) tfm. 

m&y4MA2b. 43b<r)is7hU~SXfJ*ilZtsV B$3Hc7>Qj£#fitoffl3U JJELfcu I (t)tf#m 

hjjmmmxhh. tit* ±iiss i mmns&t ntzit^xmttmn l^y-^&ihcom&m&rti^ 

\mc ei (t)^eQ(t) t LTtt. **i?*tx imtzmkmrnco i i jfcjK? h/p 

SS4 5 a-«H3®ji4 5b^t>ta^tLim^m^x u ieuuq ( t ) &%mmmmr>Qjw 

v>4. ^ul(t) RX/u Q ( t ) fcthSU; J: 3 QlltfK? FA-fcfflMi U MtX^arJim 

WhJWW. 20 BfJjmjS^r I <t) j^J^LTtlg^FMI 

[0144] *0!Ttt. JL^lSafcHO^tfltB ( t) *^tt-4ttt,^«i8^*DQ«^«rQ 
fc. ±£<Di5*S^T/^UXAfeJ: »)7 ( t ) *»£>JbIILfcQl8»fiFMQ ( t ) Sr«£LLTH 

rmmhi <t> . hQ <t) zmxsmLx^K s. 

-fcTXS&e^H^vvra-^^ [01481 *wctt. ±ELft7^^»r 

(t> . hQ (t > £4im-&^twr$z,„ a*. * ;p»^m2 * yy&$i<7 h>uzm$3mtz> <r t let 

0ftt±. 7<fr?fv7m2mb.i ( t ) „ hQ 0. *i^«k7^fc|5tT^#g«cJ:0^aiSii& 

(t) ^S^[-rSfcRLTI«^ftlfQ«»tfDmr^ I«»fi&U f Q^iei&'eiim r F*fi^i<OI|£^S. 

[014 5] #0Tm. JteLfci3fcL"C7*iW* [0149] =5f*>. ^S&SftfcfflHi: LTL 

•■s-r&$m%Mm%4 6frt><?>? vT&wmmm^-tzji msr^^jx^m^x^'o. ±utJte i (t > * 

•5^16:7^*4 2 a. 42b. 43a. 43b#g<I eQ ( t ) tfmm&vmmm&a^Z, . * 

M^l^Al^Qi£^olfclWffi^*iTgi^ W«J:dfcLMsr;^'JXA^5-fflv^J®^K»i. & 

&Wlf&ftmfQf&ftt:miii-t&Zt£:£'). l^T^S^.? Wkh I ( t ) 2tffj&2 -y Toft's. 

ttz.iZ.-Uff) I Qj£#*>£>j££gmfl^fcfl!i ? WHiQ (t ) ##£B£fflt Oji*fcJ6tTJ«tf35i3r 

*^Il£^AlfQjfi4H>»^Sg®^i:i«TfflP|co Zti&Zbt/zl:*)^ iJEUte Ifi^flfiFM I (t)#& 

i mm Qj£#£mr s»m#e#i8i££*a:u 40 u:Qjgw«FMQ ( t ) i^mtz'mm^mcoQm 

[0146]**;. ±£U;«JI3§4 5 a. [0150] feUiWi ofc. ^HOgfltSTtt. JStMt 

4 5 bcoa&fcj: o . mmtti^m^^) i ^<o#tt£#ij8-ts£ t-c. c dm a^shz «t o&t^ 

sat*© i mfrhmfrt 1 1 1 fcimai l^f^i »3*ix&»£# * ^#ft^ * %ts%m®%<r> i be^ 

xm^<oii-vTMJ±mmmvvf3m-t& &zbvx'$&. 

m.mm umm>e>HL& i hfum^m i o 1 5 1 ] ^t>. #0rm*?£ lv^^ ltjm 

1^^^Ql«^)«*^j£iQ«4H<.^ b^^fflHT^t 6£5HLt: X o fc^LS4 5 a. 4 5 bfrt>lUlj2tLZ> 



( 
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5a. 5 5bfcA*$*U>gmfi'H:8@^51a. 
51bfcJ:9gg3-£*-:*K 3157 -r 5 2 a . 5 
2b. 53a. 5 3b*7 4Wf-y7mffimm 
5 6 KjUj^i^I^S-ggStf^J: 3=5r«dctr 

•C. @7fcSLfc«j£«. «Jgg?5 1 a. 5 1 bim 
®3S5 5a. 5 5bfflffcfiii.^TV^i:V^fcA$-^ 

[015 2]**:. mif±^llUS0rt*L<!<Ofc 
%hZki>X%. JM6fcSLfcffij£fc 

^.jjiLfcui (t)ai^uQ(t)^hi (t>& 

tfhQ (t)^el (t)RVeQ (t)^rl (t) 
RtfrQ (t) tm^&hViZ^Xiffilft^Zm 

b (t)^e (t )-^k (t) (t ) 

Tf**mitvx^m8fcmm&tixj$:m*& 

tLi&^^j-fm/Qj&ftn'^ji-ftLxm 
u&z.tx.mmimmx^t^xo^mxBm^ 
mzmsmz&^xmttz. 

[01 54] =5ri3. Mitfu 
(t) <nm$fcul (t) fc-TSJ:i:i,fc^R»£u 
Q(t)tt, h (t)^g^t^hl (t) fc-TSfc 

ttt^aa^hQ (t) tu e (txoigacaj^e 

I (t) fc-rstfcfcfcldSftSi&eQ (t) t-TS^L 
T. gfHI^D 1 I ( t ) WQmrQ ( t ) 

[0155] JJLbfclSLfcJ: 3 fc. mfef«38it&ffl«9 

[015 6]<Kfc. *^co|g6|ISfe0|^H7^#gSL 

tt*3r*-&m$?5 1a. 51b^jgJ57-f/^52 
a. 52b. 53a. 5 3b J fcSng3g5 4a. 54b J ?> 
«gg§5 5a. 5 5b*y4l\,??<y7mm&im 
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5 6imtt>tlX^h. 

[0157] ZZT. @7fc^Lfc#0l<O«j£tt. 20 
<03ffl^^ 5 1 a. 5 1 btf*tl?tim%5 5 a. 5 
5bfl|fcfiii.^-CV^tVw/i^iSr|^V^-C«. ±120 

T. ±Sm5Hte0!O%^fcJi^^fi|j£^»i6^toV^ 
XWimth. *erm. «ffi.tfS^SIS[ffl<OLM 
sr^yXA^fflv^^$-0ifcL-r^t*«. JbfBSs 
5HM#rc*U: «fc o fcteWrt-rf 'J XAS-fflv^ d k 

io 

[O158]*0m±. 2831^5 lafcj: 
tn^gfl^-tOUS^rl <t-7r)#«g&5 5a 
fcA*S*U. k b htzmm? 5 1 b t i 0 S&StfS. 
ft^Sfgfl^Qf&ftrQ ( t ) #«3I3|5 5 bfcX* 

I (t) *®(67-f;^52a. 53a^7^W^7 

Tffia^K»a55 6 fcA^SftS i: t tfcrg&Stft 
itTVvfrv^^ftoQjfcfl-r Q (t ) tfSJ&^l'? 
5 2 b . 5 3 b-S>7 -f 9 -f 7«&3S3tHBIWai 5 6 fc: 
20 A^fiS. 

[01591 zrfct2o*>*agS^5 l a. 51 

btJ:0^i.«tS3BB^Sr*0. Wi.fcf 

m&zmm*mskfm^ z^mmvtL 

X. JB67vrA^52a. 52b. 53a. 53*07. 

«i^±^2iat0!w«^i:Batr. 
B^r k LT«. fiSIH^l ^•yr^^rsitcifc'cr 

[0160] mmwz^ tfinss&y ^52a. 5 

30 3a<0^7M^yX^fc:A*5*t5I««-r I (t) tf> 

SKs^h^x^rtfcSJtt&ifcflu 1 ( t ) iiiJBS& 

2|QtHtf>5$13'C*Uiu (t)OIjR^(cfflSL. 
*Jt. 0UK3$6:7^*52b. 53bi0i/7M/y 
X^fcA*S^tSQl£*rQ (t) ^7M/^ 
^rtfcfcftS^uQ ( t ) Ji±^2HiS0^1 3 
T*U:u (t) coQjdtfHcffl^-fS. &i>. u I 

( t ) Xtf u Q ( t ) OK? YfrThZ. 

1 0 1 6 1 ] -f ^7-«»S.«»J» 

a55 6(i. «i.tf±MIS2||M^|^14fc:^Lt7-f 
40 *?*97«Hkh (t) fc^ttfc. rl (t-r)ftlf 
rQ(t-r) tt*tlE-r47^;^^-/7-fliShI(r+ 
1). hQ(r+l)2r0t-tSki:t,t:aK7-f^^-/r 
Mh(r+1). hQCr+DcOlumiO-etL^itaffl^^ 

mzmb 1 < t > . hq < t > txw&y 

4)U?52a^ 52b. 53a. 53bA^j^j-fi. 
[0162] ^T. a k LT«. 0!i.tf±^2Htt 

m%&k mw.^ mtimn 1 ^rwxhmm 
^\^mthmm^tix\^h. mmat. m 
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ft. Qffl^^H^Tftjg^hQ (t) I45S2 5 

?*Ztlh. Srfc. hi (t)&tfhQ (t)lt<?h [0163] 

iVQbt. hi 1-h I nlilffitf)7>f;^^ y [»24] 

^«®fCj>0. hQl~hQnttQffl07^;^^<yT* 
h I (t) 

= [h I 1. • • hi (t-a). 0. 

• • •, 0, hi (t+2+a), • • h 1 n] 

• • (SC2 4) 

[0164] &10«[H25] 
hQ (t) 

= IhQl, • • hQ(r-a). 0, 

• • 0, hQ(t+2+a), • • •, hQn- 

• • (St2 5) 



[ 0 1 6 5 ] JDJI3&5 4 afrh&JjiStl&Tim 

#«*oi^fmi (t) imta±s*m5mim 

&2 0tmmt:3£.T7fiZti. Dllg3§54b*>&ai:h3ft 
£T8MI-fj£#OQj£fl-FMQ ( t ) tt0Utf±£S&5 

5ali3eei^51a*>&e>lj£frrl (t-r) ^ 
iDj|«54a*»*><r>7Jj(I^FMI (t> £«m/Cil 
mm&%e I (t) £SMJU «£8§5 5bttggi& 
^5/1 b*£<OQlfcfrr Q ( t -r ) iP^mS5 Ab 

*-^>a^®^fmq < t > zmLLxmsmgie 
[0166] iit; *mo7 4*>*f<r7msmmm 

&56X&. «gS«feftrv^V^Hi^)IJfc»-r 
I ( t ) JttfQJfcftrQ ( t ) ^±£tfc2o<D^3l 
55a v 5 5b*»£cD£B:WI#eI (t) „ eQ (t) 30 
im\,vC2r>0>7 4ii>99v7m8mkl (t) . h 

q ( t ) zw&smtz -r t #»m>ft£ . z.<rmtt 
«. mer±sm5H*i0<^2 2a^23tK«* 

5$T*3ft&. 

[ 0 1 6 7 ] ZZX. ±£*2 4Rtf±iE5S2 5fc^T 
«!:5*7>f^^-y7-^S^UhI (t) % hQ (t) 

^lti<DtmkTS>*).i^:i>^mM5 53i. 55 
bfcA#3ft£g<Ifl^>Ij£#r I (t-v)RVQ 40 
K»rQ ( t -r ) iZit^X l+rTftV±<V8!jffi&i 
i£ I jfcJttitfQJfc&fc 1 1-vTftV±<r)mmhX: I IS 

^avQ^toM^fflv^TT^aaftajft^FM i 

(t) . FMQ (t) «WLTV*jW6*C**. 
[016 8]*fl-Ctt. ±JBU3aj&:7</l^5 2a. 
52b. 53a. 53b*flDgS§54a. 54b£8£ 

ttmmzx *) . mtimmm i j**h&&»*>j£ 
* i j&*k? wi^m^se i * Ytvtff) 



t 1 9 <?7gm<7 h>vk ommt mm i 

[01691*45. *flrcfct. lEtfetfl tt)tfi 

fflSL. ±sl*:uq (t)#3i9igd^<oQj£#e 

^Jt5Q«»<^>yW=IB^L.lgtfchr (t) 

(t) *m2^<7T«a^h/K=fflSL. ±EL£F-' 
MI <t-)*lil*NteM3U ±£LfcFMQ'<t)' 

[0170] ifc. *0TC«. ±SUfc«l«£5 5 a. 

5 5 boat&rj: mmmco imw>>t>mmi 
mm^mmm&ow^mmhmL^mm i 

asSft6Qigfoe£«g^£^m*m3ftTv> 

[0171] frfc. *WC1i. ±£W:r I (t-r) 
*«*«W^»l<OIjS^«fcffl^U ±£L/irQ (t- 

amsio i mm*t>f&& i is^k^ h;ncffls u 

JtSL^u Q ( t ) *«iit^>^Si^Sl<OQ«^)«*><i»jft 

«MrI (t-r) *»fe±ELfcI|HWlFMI 
( t ) k k tfc. fti&fytflftQtftfrti r Q 

(t-r) *^±EL^Q^IfiFMQ (t) £83TL 



( 
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[ 0 1 7 2 ] *0TCJi. JbSLfc7 -f /P*? yT" 
h/l*tfS&2*yT»<.7 h;KOj£^*T*im^J!l 

^ i &ffi&VQf&mtttm&mz-*<v t t 
msmt^&mmxhh lmmxxf 

[ 0 1 7 3 ] #0rm. J«2 4&tf±I>5S2 
£ L£«Bi#Sg l ? <y TABS^? h/PStf 8 2 * v 

X*>Z I l£4HOltf Qj£^fctt£?-£j£#£*-oi: L 

(t)^eQ(t > im&mnmmimttmrh. 

fcli. ssi 9 ~r7m.<9 htih i ( t ) atfSS2 9 f 
rfm^hj^iiQ c.t ) #mm& it— cram* 

fm i ( t ) #3d8fcT8*i«H&o r j£#«£3wt^ 
<ffc fcfc. UELTtrQigWMFMQ ( t ) «f 

[0174] ifc. *#rm. IJfcJX? h 

fcfcHf xrcto,\y 4 )V9 9 v T&jRSr mt H tiPCZ & 

[0175] aim* *0**>sai«-ro. mm 
*frxmtmmt&ztT. cDMA^fcioKis^ 

h i (t) 

= (hit, - - h I<T-<r). 0. 
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* [0 176]ifc(C. 4=16^^713601*08 

xwmtz. mmwi. *muz&h%im£.ffiie>ti 
zTwm&mMkey-mzTfiLxb*). :<«8tit m 

M&tth&Sy 4)V961a.^ 61b. 62a t 62 
M>Hlg2S6 3a % 6 3b^7^^^ y7-^a«IS^l 
MS64#flM.feh.-C»S. 

[0177] ££-e. m8£*Lttmmm±. gg 
ii. ±aa7fc^L^««f:{ja'Karr*&>t:«>. jar 

[O17 8]*0rCtJ. mx.a±MSM6^m<^24 
TmiiZ£d&0£!®%lt:mL<0'7'{n'99v78& 
h I (zr+l-a) ~h I <rH+a)<3+r*t£l$5!Jtf> I j£ 
#firl (t-zr) £.ntott71)V99«/7m.hl 

[oi79]-«*^ *mn7<fr99*,7.mms. 

MMr<S4H. 0!iH&t26Jttfi*27{^rj:5fe:. 
rl ( t-zr) «*ISr&7^^^-y7S»h I (r* 

1) ?>Sr««^ k'-f* k t t>lzmi7 1 K99 -yTSmh 
I (v+l)<vmbtO*tl?KaW9>7 4 A-99 VTtSft* 

ot-riauai^rQ (t-r> t^is^-s^^^^ 

<yT^RhQ(r*l)S:Oi:-rSi:tfcK:SK7^;^^ 
y7 , ^RhQ(r+l)<Dl^<0^it^«»7)7 

i ( t ) „ hQ < t ) zmvcgMLxmjsy <>V9 

61a. 61b. 6 2 a. 6 2bMJ^S. ZZX. 
a b LX\±mz.tt±§im6$miT7f;Lt:X o tffitm 

^<r> i rwxkms^w&itthmim&z 
ixx^h. tit. e ttximttt±Mim3$mmcw§, 

( t ) . e Q ( t ) WV</l«(Cjgt^e*^SfL 

TV^S. =5rfc. h I ( t ) RVhQ ( t ) K<? hfrT 

[0180] 
[St26] 

• • • , O, fi. 0. 
h I (t+2+o). • • • , h I n) 
• • «2 6) 



[0181] 



* X [»27] 



(21) 
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hQ (t) 

= IhQl. 
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, hQ(r-«). O. • • 0. 0, 0, 

• : 0, hQCt+2*a), • • •, hQn} 
• • (*2 7) 



ioi8 2imtt±5em3mmcv§&tim£. ± 

m<OXo%7 4tl'99v7mcJmhI UK hQ 
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